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ENGINEERING PRACTICES REPORT NO. 4 


Small diameter well completions (Part 1: Economics | Competing fuels air differences—seek com- 
and applications) 


i We Seete and feck F. Sool ay | mon problems . . . Twenty industry, legislative 
ina and academic authorities met in Washington, D. C., last 


. EXPLORATION month to candidly discuss areas of agreement and con- 
: ; : : ; flict in the competing fuels industries. Locale of the 
° —_ — plays with lithofacies maps 67 | meeting was the Second Annual Energy Institute spon- 
: ee ae | sored by American University. WorLp O11 was the only 
| publication to send a representative to this important 
: seenemeeed | alee and the ‘olisiienat tin obtained was Ps and 
: Trolley removes blowout preventer 72 | sienificant in this new era of industry-government re- 
: Kelly handling made easier 76 | lationships, as you will read, starting on . Page 53 
; Can WOC time be reduced? 
William G. Bearden and Robert D. Lane 77 
- | Small diameter well completions (Part 1) ... 
. PRODUCTION Small cased wells have been successfully completed 


| 
| 
Pigskin plug stops pulsations 72 | in almost all areas of oil and gas production operations, 


and trends indicate continued expansion of the method. 


How downhole rubber liners can help you 
George L. Gore 


73 | This first of a comprehensive series of articles which 
will cover all phases of the technique, discusses termi- 


: Rack helps ease rod tailing job 76 | nology, economics, advantages, limitations, and the ap- 
: Evaluation of the heat wave process | plication of slim hole drilling techniques to small cased 
. Dr. Stephen E. Szasz ee eee ll 


INTERNATIONAL 


Natural gas utilization to begin in South Sumatra 


How to upgrade lower Minnelusa plays with 
H. P. Dunn 99 


| lithofacies maps .. . This dual-purpose article 
| evaluates oil and gas prospects of the lower Minnelusa 
CURRENT OUTLOOK | (Pennsylvanian) formation in Wyoming, Nebraska, and 
Editorial: What are you worth? | South Dakota. It also shows the effective way in which 

Donald E. Kliewer 9 prospective trends are identified through regional map- 
ping of rock types showing quantities of sediments de- 
posited, origin, environments, possible reservoir and 


Oil supplies too large for lagging demand 14 


petroleum source rocks, plus their relationships to one 


Leaders lock horns on key energy issues another. Not only are more geologists using and develop- 







| 
| 
Drilling activity improves in June 18 | 


Don E. Lambert 53 ing this mode of presentation, but more management 
Deeper gas pays spur Arkoma Basin activity people, even non-geologists, are also coming to under- 
Joseph A. Kornfeld 94 eg TPC CTT Ser ere ee ee Page 67 
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QUICK LOOK continued 





Can WOC time be reduced? . . . Recent lab- 
[| oratory and field tests show that WOC time can 
be reduced—from the present accepted 24 hours to as 
little as 4-8 hours. For an information report on the 
laboratory and field results, plus reasons why reductions 
in WOC time are being recommended, turn to Page re A 


Evaluation of the heat wave process... 

Variations of the basic heat wave process present 
a special challenge to the petroleum engineering profes- 
sion. Some quantitative or at least semi-quantitative 
aspects of the process are known, but much is yet to be 
learned. This article describes results obtained to date in 
both laboratory and field work. Comments on specific 
case histories are included. For a complete wrap-up of 


the zm situ combustion process to date, see Page 89. 


Deeper gas pays spur Arkoma Basin activity 
[ « « « Discovery of new gas pays under old fields 
has sparked a major gas play in southeastern Oklahoma 
and western Arkansas. Fo complete details on the 13- 
county area that has attracted both large companies and 


independents, turn to Page 94, 


Natural gas utilization to begin in south 
Sumatra . . . Standard-Vacuum Oil Company is 
to start the first large-scale production of natural gas in 


Indonesia for industrial purposes. Stanvac is committed 


to deliver from 12 to 15 MMcfd from Radja field in 


] 


south Sumatra to a fertilizer plant to be built near 
Palembang by the Indonesian government. Hence, a 
petrochemical industry is being born in Sumatra. It may 
lead to more widespread use of gas in Indonesia in the 
future. .Page 99. 


Where accuracy counts .. . 


When evaluating company operations in the second 
half of 1961, major oil companies, equipment manufac- 
turers, drilling contractors and independent producers 
will use the most complete, accurate and authoritative 


international report published: 


WORLD OIL’s International Outlook Issue 


The 16th edition of this much sought after issue will 


contain: 


@ Outlook for the U.S. oil industry during the remainder 
of 1960. 


@ Detailed reports on political and economic trends in 


more than 110 countries. 


® Production and drilling statistics for every oil and gas 


producing nation in the world. 


. - « to be published August 15 








Oil Industry In Brief 


Outlook improves. Indiana Standard 
President John Swearingen predicts 
oil's economic picture will improve in 
last half of '61, compared with same 
"60 period—crude oil production will 
increase 3 percent, domestic product 
demand will rise 3 percent, product 
prices should hold fairly steady, and 
earnings will increase slightly. 





Mid-East to get higher royalties? New 
upward pressure on Mid-East crude 
prices may result if countries win 
their bid for larger royalties at ex- 
porter's meeting in Iran August 17. 
Indications bid will be made come from 
Saudi Arab Oil Minister Taraiki who 
says added revenues would offset 
losses oil nations suffered when com- 
panies cut prices last year—losses 
which totaled $150 million in 1960, 
and will amount to $180 million in 
196l. 








API to take policy stand. Look for 
long-awaited policy stands onimports, 
depletion, natural gas regulation, 
etc., to be announced at American 
Petroleum Institute annual meeting in 
Chicago next November. 








U.S. no longer No. 1 consumer? Chase 
Manhattan reports United States ac- 
counted for 50.9 percent of all petro- 
leum consumed in Free World during 
1960. However, indications are the 
United States will surrender its 
Standing for the first time in 196l. 





Gas welis increase. In the past five 
years, number of gas and gas conden- 
Sate wells in the U.S. has increased 
27 percent, from 74,261 to 94,617. In 
1960, the total nearly equalled crude 
oil wells (8,361 vs. 10,444). 








Inventories soar. At half-year mark, 
oil inventories were 20 million bar- 
rels higher than IPAA predictions, 
and 35 million barrels higher than 
year ago levels. 





Demand down. Petroleum demand dropped 
7.2 percent from year ago levels dur- 
ing June, and was off 2.5 percent dur- 
ing first half of 196l. 





Imports drop. Crude and product im- 
ports started final six months down 
13.7 percent from year ago, averaging 
1.4 million barrels per day. 
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Why WORLD OIL 


readers are the ‘best 


informed on... 


Technology. Starting with this 
issue, Wortp Ot! presents Engineer- 
ing Practices Report No. 4—the first 
complete how-to-do-it series to be 
published on small diameter well 
completions. You will find this series 
is much more than one or two ex- 
perts’ views on this significant engi- 
neering development. Instead, it is a 
compendium of ideas from many 
brought together in one 
package after months of research, 


companies 


travel and personal contacts by the 
Worvp Ot editorial staff. 


Economics, Later this month vou 


will receive Wortp Otm’s 


nual 


International 


16th An- 


Outlook Issue— 


the most complete, authoritative and 
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AUGUST 


1, 


Completely “‘green”’ FPC staff by ‘62? .. . Compounding administrative 


“Unel 


News 


confusion in the Federal Power Commission is sudden shake up in staff: Chairman 
Kuykendall has given up fight and is turning reins over to Joseph Swidler Sep- 





tember 1, with strong indications he may resign in a few months . . . Sudden 
death of Commissioner Frederick Stueck created unforeseen vac ancy, with specu- 
lation independent Republican Robert Weston, an FPC examiner, will fill post . . . 
So, with Swidler and Howard Morgan appointed to FPC in recent weeks, 
and former Oil and Gas Administrator Larry O’Connor in the throes of Senate 








confirmation, it is entirely conceivable President Kennedy will have a “green” five- 





member FPC staff before year is out—to tangle with morass of nearly 4,000 





pending producer rate cases that would make the most experienced hand, stolid 





as he may be, want to chuck it all in complete frustration. 


e Sam, please help us” . . . With coal in their hearts, West Virginia 
senators Byrd and Randolph have sent memorandum to Interior Secretary Udall, 
at his request, which includes these “S.O.S.” signals: 





P Check East Coast plants and military bases to see if they would be disrupted 





should tanker traffic be blasted out of the ocean in a national emergency. 
Pm Expand coal research concerning liquefaction, coal-fired gas turbines, gasifica- 





tion, and coal pipe lines. 
P Have government agencies make fuel selections from “fair and impartial” 





evaluation of fuel costs. 
P Use all Interior Department facilities to find other ways to boost coal production 
to 500 million tons annually—as soon as possible. 





P And, as usual, conduct study of energy resources. 





Is this the way to stop our paternalistic government from expanding its ever- 
growing, tax hungry functions beyond all reasonable proportions? 


from the oil country . . . Bids will be opened August 15 on 3,254 acres 
of Oklahoma land within known geologic structures of existing fields. Bid forms 
for the 18 parcels, ranging from 640 to 4.5 acres, can be obtained from Bureau of 
Land Management manager, P. O. Box 1251, Santa Fe, New Mexico 

Pennsylvania has passed conservation bill that includes spacing and pooling within 





a spacing unit, plus protection of correlative rights and unitization ... New 
discovery in southern portion of Alaska’s Kenai Peninsula was reported in July; 
Standard of Cal, et al’s Falls Creek 1 flowed 1.95 MMcf gas per day from 7,600 


feet . . . Six deep wildcats from 10,200 to 13,600 feet have been staked in Gulf 
area off Louisiana Coast ... Notices to drill new wells in California totaled 992 





during first six months, up 18.4 percent over 779 reported during same ‘60 
period . . . Kingfisher County, Oklahoma, the nation’s hottest drilling area at 





‘O1’s beginning with 80 rigs operating, continues its blistering pace. Wildcat suc- 
cess ratio is 75 percent, with nearly 100 percent development well success. Current 
interest is in Mississippian Manning (6,780 feet), Red Fork Pennsylvanian (6,653 
feet), and Meramec (7,020-7,090 feet) . . . Canada’s northernmost well will be 
spudded next month, a 10,000-foot Arctic Island test 700 miles north of the main- 
land on Melville Island. To be drilled with crew of 25, including at least four 
Eskimos, the wildcat will test huge anticlinal structure believed to contain oil 
reserves similar to prolific Middle East structures. 


Deep-seated salt domes detectable from analogued gravity data... 


1961 


New analog computer routines have been developed to provide more rapid detailed 





gravity data analysis. Light beam intensity on a surface, a function of square of 





distance from light source, represents normal gravity. Variations of actual gravity 





measurements from normal are rapidly determined from analog computer and 





recorded on punched tape. This high-intensity system is being used to analyze 





surveys In deep-seated salt dome areas in east Texas and south Louisiana. 
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Recent Acid Treatments that Solved Special Production Problems 


Good Wells Make Good News 








August l, 


® Alberta, Canada ( 


1961 





® Park County, 
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® Lamar County, M 
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What are you worth? 


WHAT DETERMINES YOUR VALUE to your com- 
pany? How can you increase that value so your 
contribution can be worth more to you and your 
company? 

Libraries have shelves full of material about 
ways to assure continuing success. After studying 
much of this material, you probably will decide 
that the answers lie in your own individual out- 
look and effort. 

Recently, Dr. Thomas Stelson, head of the civil 


engineering department of the Carnegie Institute 


of Technology was quoted in the National Society 
of Professional Engineers Newsletter as saving “The 
reason starting rates creep up on salaries paid to 
more experienced engineers is because recent 
graduates are worth as much or more than many 
older men.” he added that unless engineers devote 
a considerable portion of their time to keeping 
abreast of their field, they quickly are left behind 
and lose their value to industrial employers. 


Basing his estimate on changes in the Carnegie 


curriculum over the past 10 years, Dr. Stelson said 
that an engineer who wants to increase his value 
at a reasonable rate has to devote about one-third 
of his productive hours to self-education and im- 
provement. Progress will leave an engineer behind 
the times unless he keeps abreast of the develop- 
ments. 

And to make matters worse, Dr. Stelson noted 
that the trend toward engineers winding up un- 
employed or working in subprofessional capacities 
is worsening. “Such a trend implies that a new 
engineering graduate is near the peak of value to 
his employer and society, and that several years 
of experience may only add slightly to his pro- 
fessional stature,’ Dr. Stelson explained. 


%* * 


WHAT CAN YOU, as an individual, do about the 
problem? How can you insure that you will be 
worth as much 10 or 20 years from now? 

Dr. Stelson outlined several solutions in recom- 
mending improvements in under-graduate training, 
increased emphasis on graduate education, better 
on-the-job training, study leaves, and exchange of 
ideas through professional societies. 

Unfortunately, some of these “insurance” ave- 
nues are not immediately or continuously available. 
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But one additional means of keeping abreast of the 
changing times IS immediately and continuously 
available—regular reading of technical operating 
publications which consistently publish in-depth 
articles on new technological developments and 
techniques. 

That is where Wortp Or comes in. WorLp 
O1L, as any other publication, cannot publish all 
of the petroleum industry information. So it pub- 
lishes only the best. 

In fulfilling its purpose as a technical-operating 
publication devoted to the petroleum industry, 
Wortp O31 publishes periodic engineering prac- 
tices reports, in-depth treatment of economic and 
technical subjects, plus a continuing monthly menu 
of the latest significant engineering developments 
in exploration, drilling and production. Because 
of this, WorLp Om may be likened to the “latest 
chapter in the engineer’s continuing textbook on 
technology.” 

A regular Wor.Lp O11 reader knows he can de- 
pend on receiving each month a publication that 
provides him with information that keeps him 
abreast of: 


® Current progress in his individual field of 
activity. 

® Information about related phases of his in- 
dustry. 


© A continuing flow of money-making ideas. 

This leaves the myriad of non-technical, non- 
operating developments to the many other me- 
diums of information available to the engineer. 
Worvp Ot’s editorial program is aimed squarely 
at serving his technical operating needs in a de- 
tailed manner. 

That, our subscribers have told us, is the best 
way they can be served. And it is one of the best 
ways immediately and continuously available for 
an engineer to assure himself and his employer 
that not only is he worth just as much as when 


he was hired but also that his worth is increasing. 
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thanks to ingenuity and a mechanical press 


Most shops would make this forging (a cone drive gear) the conventional way — 
on an upsetter. The forging would weigh 733%, Ib. 
Bethlehem, using a little ingenuity, makes it on a mechanical press. The forging 
weighs only 57%, Ib. 
There’s a 16 lb difference. 16 lb of steel our customer 
doesn’t pay for... or pay to machine away. 


When you make a forging on an upsetter, you’re limited to punching through 
with a straight hole. When you make a forging on a mechanical press, you can 
(if you know how) forge closely to the final shape. This saves our customer a lot 
of metal and a lot of machining. 

Why then couldn’t any forge shop handle this job? For two reasons: (1) Not 
every forge shop is equipped with a mechanical press. (Bethlehem has 6.) (2) Not 
every forge shop is staffed with craftsmen who can make a mechanical press do 
tricks. (Our shop is; our men can.) Try us. You'll like the savings. 






BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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A good primary cementing job starts with centered casing 


and a good bonding surface. The only centralizers and 
scratchers good enough for this important job are the best 
ones you can get. That’s where Baker comes in... 


BAKER CENTRALIZERS are tough and resilient to withstand 
running-in forces. They are made in a wide range of 
spring-bow heights to provide one exactly right for your 
specific casing program. That’s why when you're landed 
your casing has adequate clearance for good cementing. 
For installation convenience, Baker Centralizers come in 
both Hinge-Lok and Solid-Ring types. 

BAKER SCRATCHERS glide down the hole without disturb- 
ing the mud cake; and when activated in the cementing 
area they dig in and remove the mud cake ensuring a good 


CENTRALIZERS e SCRATCHERS ! ! 
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bonding surface. Baker Reciprocating Scratchers come 
with either long or short wires, in Hinge-Lok or Solid-Ring 
types. Baker Rotating Scratchers come in five-foot sec- 
tions, and feature “plow angle” scratcher wires that are 
effective regardless of annular clearances. 

NO WELD INSTALLATIONS of centralizers and scratchers 
are easier and better with Baker Hammer-Lok Stop Rings. 
Just a hammer blow locks one on. And they stay put 
because inserted teeth give them a much stronger grip 
than other friction-type stop rings. 


Baker Primary Cementing Equipment 
is conveniently available at Supply Stores 
in the United States and Canada. 


BAKER OIL TOOLS, INC. 
HOUSTON | LOS ANGELES [NEW YORK 


For more data on advertised products, use cards, last page. 
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Profit from the inside story on Roebling eGe.. Roebling Royal Blue pays off on the job 


Royal Blue Wire Rope—the quality goes @@eepgmemm for you. Get all the details from 


all the way through. Extra high gia © eos 28. your wire rope distributor, 
strength in conjunction with uni- @ A, ean eam oF write for free booklet to 
formity of rope construction : y Beawe Roebling’s Wire Rope Divi- 


means unequalled resistance sion, Trenton 2, New Jersey. 
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to wear and tear — anda whop- eae we pre ¢ ROEB LING 


Branch Offices in Principal Cities 
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That is why every in 




















everal thousand success 

stories speak for Baker 
Retrievable Bridge Plugs and 
the men who run them... 


Why a retrievable bridge plug 
in the first place? The reason 
was a compelling one — there 
was a need to save time and 
money on certain important 
operations (see right). 

So a few years ago, Baker 
developed a new kind of bridge 
plug. Today, several thousand 
successful jobs later, Baker 
Retrievable Bridge Plugs have 
proved themselves to the satis- 
faction of operators the world 
over. 

There’s a reason for this suc- 
cess. Baker engineers have just 
one business — and that is de- 
signing oilwell tools. Likewise, 
Baker Servicemen have but one 
business — and that is running 
Baker tools. These are the 
things Baker concentrates on. 

Superior tools and profes- 
sional tool specialists to run 
them—it’s a hard combination 
to beat. That is why so many 
operators look to Baker for 
tools and service. 


BAKER 


RETRIEVABLE 
BRIDGE PLUGS 


oe BAKER 
*% OIL TOOLS. INC. 
‘bd HOUSTON 
LOS ANGELES 
NEW YORK 
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| Retrievable Bridge Plugs 
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| __ WHY RETRIEVABLE 

. BRIDGE PLUGS? 

* Baker designed them to fill a 
PS need for bridge plugs that 
. could be set or reset any num- 


ber of times without coming 
out of the hole. Without re- 
trievable plugs, drill-up time 
alone would be a formidable 
cost factor in certain opera- 
tions (see below). 


"HOW THEY WORK 

ke 1 A Baker Retrievable 

‘ Bridge Plug is run in on the 
Baker Full Bore Cementer — 
or by itself on wire line or 

. tubing, Large bypass valves 

let it run freely. 

2 Operation is simple and 

positive. Once in the hole and 


e released, it sets and packs off 
* automatically —no rotation is 
i required. 

é 23 Packoff is dependable. Two 
r packing cups and two opposed 
i sets of rocker slips hold pres- 
| sure from either direction. 


2 When pressure differential 
reverses, the packoff reverses 
automatically. 


ea aie 


WHERE AND HOW 
THEY ARE USED 


1 They do many jobs. They 
see the most action in fractur- 
ing, acidizing, and squeeze 
cementing operations where 
they are teamed with the 
Baker Full Bore Cementer. 





2 These are the bridge plugs 
that made conventional strad- 
dle tools obsolete. A Baker 


Retrievable Bridge Plug and 
a Full Bore Cementer can 
straddle virtually unlimited 
distance. 


23 Because these plugs are so 
easy to pick up and relocate, 
any number of zones can be 
tested and treatedinone 
round trip. 


A They are also used alone 
wherever a temporary plug is 
required down-hole. 


5 They are used to plug off 
just below surface to keep 
the well under control when 
working over or testing well 
head equipment. 


G They are kept available as 
emergency equipment for off- 
shore wells. 


ARE BAKER PLUGS 
SUPERIOR? 


For one thing, Baker Retriev- 
able Bridge Plugs have two 
sets of opposed rocker type 
slips. In Baker’s opinion, a re- 
trievable bridge plug needs 
this extra holding power. 
Moreover, the plug is self- 
setting. Setting requires 
neither rotation nor pulling. 
Note this, too: the bypass 
valves have no ports or slots 
to plug up with mud, sand, or 
junk. They are full-opening 
360° valves. These bridge 
plugs are simple in design, 
and are simple to operate. 
That is why they adapt with 
easy flexibility to the per- 
formance of many important 
operations. 
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THE CHANGING PANORAMA 





Oil supplies too large for lagging demand 


[HE PETROLEUM INDUSTRY S situa- supply-demand situation. and gaso- year earlier. Demand tor this product 
I 

tion deteriorated in June, as demand line price wars have continued ot is quite seasonal and dependent on 

ror all mayor produ tS CN¢ pt KCTOSIT« spread Gasoline demand Was ofl +. ] weather conditions And SO the 
n lower than last year. Current sup- — percent in June and off nearly 1 per- weather must have accounted for a 

plies OL OLIS Were not Curtalied in line cent 1fo1 the first half ot this veat part of the sharp drop of 15.8 per- 

With the low demand, and total SLOCKS Gasoline SLOG ks have nol come down cent in distillate fuel oil demand in 

ff refined products were increased as much as desirable in this summet June 1961, compared with June last 

i . i * 

much more heavily than the moderate season. At the end of June they vear. However, distillate demand for 

iccumulation of June last year. ‘Thi totaled 200 milion barrels and were — the first half of this year was off 1 

arge build-up of products storage oc- 2 million higher than one year earlier percent from last year 

urread as crude runs to stilis wer This fact reflected deterioration in ‘. , ; P 
, ; ’ Residual. Trends for residual fuel 

ilmost as high as in June last vear, June. For at the end of May they acne 2 

, are : ae oil have been similar to those for dis- 

despite a need for curtailment were the same as one year previously 


tillate fuel. Demand has been lagging. 


\ natural consequence of the ex- ial , : , :; , ; 
Distillate fuel oil stocks also showed = and stocks have been growing more 


sive new supply and accumulation 


of surpluses in storage has been 2 a worsening trend in June. Stocks of | excessive. The demand for residual 
weshenion of markets for products 113 million barrels June 30 were 4 was off 9.5 percent during June, and 

million barrels above one year before, it was down 5.8 percent for the first 
Gasoline, the industrys major prod- whereas the stocks of 94% million — half of this year. This product is sen- 
uct. has been hit by the unfavorabl barrels May 31 were the same as a sitive to industrial activity, being used 


Petroleum Trends... 
TOTAL DEMAND CRUDE PRODUCTION CRUDE OIL IMPORTS TOTAL OIL IMPORTS 


ris Daily Millions of Barrels Daily) Millions of Barrels Daily) (Millions of Barrels Daily 





JFMAMJJASOND JFMAM I JAS OND 


CRUDE STOCKS GASOLINE STOCKS DISTILLATE STOCKS RESIDUAL STOCKS 


of Barrels End of Month Millions of Barrels End of Month Millions of Barrels End of Month (Millions of Barrels End of Month 
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Don't 
let 
its 

compact 

size 
fool 
you 


This Baker Model “A”’ 
Retrievable Tension Packer 
isa versatile performer 
and it’s economical 


Just how versatile is the Model “‘A’’? You can 
use it for waterflooding. For simple frac or 
acidizing jobs in shallow or low fluid wells. 
In wells with damaged or defective casing 
where retrievability of any packer would be 
doubtful. And many other uses. 

In fact the Model “A” is about as versatile 
as your needs are varied. You can set and reset 
it as often as you want, in a single trip. And 
you can use it over and over because it’s built 
to last. It’s easy to maintain, and parts are 
available from convenient Baker stocks. 

Can you rely on a packer so compact and 
economical ? You can. The Model “A”’ is simple 
in design. It contains proven Baker compo- 
nents, such as rocker-type slips, performance- 
proved packing element, and two separate 
safe ty release systems. 

Learn more about this hard-working 
packer. Ask your Baker man for Bulletin 334. 
Or, write Baker Oil Tools, Inc., P.O. Box 2274, 


Terminal Annex, Los Angeles 54, California. 


BAKER 


MODEL “A” 
TENSION PACKER 





BAKER OIL TOOLS, INC. 
















































U.S. Petroleum Demand and Supply (Thous. Bblis. Daily) extensively as fuel for industrial pur- 





























poses. Lagging of demand conse- 
June January-June . ‘ 
May quently has reflected the business 

, 9 | 49 % Diff. 9 9 | 1960 | % Diff. . . 

ian anes | See | SOT eee eee | ee Se. =eprecession. But it also may have re- 

DEMAND | ee = ae mee 

All Oils, Total Demand 8,915 | 9,606 | 7.2] 8,788 | 9,805 | 10,051 | 2.5 flected some loss of business to nat 
Domestic Demand 8,735 | 9,353 | 6.6 8,618 9,634 | 9,835 | 2.1 ural eas. 

Export Demand 180 253 28.9 170 174 216 | 19.5 S 

Gasoline, Total Demand 4,483 | 4,674 4.1] 4,264] 4,065 | 4,099 | — 0.8 Stocks of residual fuel oil at the 

Distillate, Total Demand 1,176 | 1,364 | —13.8] 1,428] 2,058 | 2,076 | 0.9 e of ‘wt 212 eo. ba 

Kerosine, Total Demand 256} ‘'223| +11.5 256 385 3600 | + 6.9 nd of June were 64 million barrels 

Residual, ‘Total Demand 1,249 1,377 9.3 1,381 1,624 1,724 5.8 ereater than on June 30 last vear. 

Other Oils, Total Demand 1,751 1,968 11.0 1,459 1,673 1,792 6.7 ae . / 

At the close of May this year they 
CHANGE IN STOCKS “4 aaa : 
All Oils. Change in Stocks 643 £95 1,045 322 162 had been only 5.1 million barrels 
NEW SUPPLY above a yeal previously. 
Total New Supply 9,558 9,702 8.5 9,833 10,127 9,889 2.4 

Domestic Production, Total 7,970 | 7,828; + 1.8] 8,009] 8,214] 8,001 | + 2.7 Bright star. Kerosine remains the 

Oi 7035 93° et 7.059 | 7,2: 7.07 x a . i . 
Natural Gas i iquids 7938 | geo | Loo] oso | eae | “ae | 1 2:8 ~~ conspicuous bright star in the indus- 
try’s firmament. Demand continues 

Imports, Total 1,588 | 1,874 15.3 | 1,824] 1,913 | 1,888 1.3 a : — 
Refined Products 704 | 783 10.1 737 902 873 | 3.3 to increase, as growing quantities are 
Crude Oil, Total 884 | 1,091 19.0 | 1,087] 1,011 1,015 0.4 ‘ 

Crude, East of California 656 800 18.0 765 733 757 3.2 consumed to fuel expanding fleets of 
CRUDE RUNS commercial jet planes. The demand 

Crude Runs to Stills 8,022 | 8,126 1.3} 8,020] 8,127] 8,052] + 0.9 tied, 9 cs ail = 
Domestic Crude 6,999 7.047 0.7 7.051 7.117 | 7.051 - 0.9 tor ke rosine in June l 16] was l ee 
. id 23 9 5.2 969 . ) y | 9 4 ° , 
Foreign 1,0 1,07 5 6 1,010 | 1,001 . percent greater than in June last 

ks of Oils (Million BbI sai lh laa year, while other products of the in- 

U.S. Stocks of Oils (Million Ss. at End o onth) dustry were showing substantial de- 
rOTAL IN U.S. EAST OF CALIFORNIA creases. For the first half of this year, 

Prey gee com Ses | ieee [May kerosine demand was up almost 7 

KIND OF OI 1961 1960 | % Diff.| 1961 1961 1960 | % Diff.| 1961 percent. 

All Oils 816.0 | 779.5 4.7| 796.7 on i en ee Os 
Crude Oil... 257.4 | 257.3 257.3 | 230.1 | 223.6 2.9 | | 227.7 Stocks of kerosine have been no 
Natural Gas Liquids 38.5 29.4 31.0 35.0 yroble wi ‘manc o strone 
Gasoline 200.1 198.4 0.8 | 210.5] 174.0) 168.0 3.6 | 183.9 ” mms ith deman so strong. 
Distillate Fuel Oil 113.1 109.2 3.6 94.5 99.5 98.1 1.4 82.2 Kerosine stocks June 30 were 214 
Kerosine 29.8 27.3 8.8 27.7 28.3 26.0 - £8 26.2 ae ‘ 
Residual Fuel 47.6 41.1 | +15.8 44.7 29.2 28.4 2.8 28.6 million barrels above one vear earlier 
Other Products 129.5 116.8 10.9 127.0 ‘ 90 oC ane - rat 

in totaling 29.8 million barrels. Thev 
: : were similarly above a year ago on 
U. S. Crude Oil Production, by States (Thous. Bbls.) : ig, ; — 
; : May 31. But more demand justifies 
Daily Average for Month Total, January-June more stocks. 
June June May T | d d oat ' a F 

STATE or DISTRICT 1961 1960 | % Diff. 1961 1961 1960 % Diff. otal demand for petroleum was of 

— 7 — ma $$ | 860 “OD oe a eae . 

Alabama 19.3 21.6 10.7 19.3 3,604 3,380 6.6 /.2 percent from last year during 

‘aeiennans 77.3 77.4 0.1 81.6 14,949 14,232 5.0 Sh wee 

———-. e203 | 837.4 21 | 824.5 | 149:586 | 1511496 e June , and it was” dow n 2.9 percent 

Colorado 128.4 | 128.2 0.2 | 129.5 23,656 23,292 1.6 for the first half of this year. Prior to 

Florida 1.1 0.9 22.2 1.1 192 195 15 fa 

Illinois 213.6 | 219.6 2.7 | 212.1 38,813 39,232 1.1 June the demand for this year was 

Indiana 30.7 | 30.4 1.0 30.4 5,586 5.737 26 J” a : 

Kensas 304.8 | 302.9 | + 0.6 | 310.0 56.234 55,961 0.5 off only 0.7 percent. 

Kentucky 50.8 | 61.3 17.1 50.1 9.274 11,008 15.8 pos - 

Louisiana 1,146.1 | 1,040.1 10.° | 1,159.1 | 208,608 | 194.389 7.3 l'rends of new supply have failed 

~ North 110.8 | 128.9 14.1 | 110.3 22,422 22,654 1.0 to conform with the pattern of lag- 
South 1,035.3 | 911.2 | + 13.6 | 1,048.8 | 186.186 | 171.735 8.4 ane ; 

7 ging demand. Total new supply was 

hig: 53.8 41.9|+ 28.4 53.0 9,711 4,664 5.7 . ’ 1 - 

Misaienippi 149.9 | 1490.2) + 69) 150.2 271050 | 25.812 “ts down from a year ago by only 1.5 

Mo.-So. Dak.-Tenn. 0.7 | 0.6 t 16.7 0.7 169 161 5 0 ae ; | es 

pl edly 87'3 sos|+ s0| s2e 15.065 | 14,843 8 _-percent in June. And for the first half 

Nebraska 68.3 68.3 67.0 12,513 11,657 7 of this veal it Wi up 2 yerce 

Nev.-Wash.-Alaska-Ariz 17.0 1.0 | +1,600.0 14.8 2,170 | 137 | +1.483.9 ‘ eee. is up 2.4 | ROEmS, 

New Mexico 305.7 | 291.9 | + 4.7\ 311.9 55.710 53,977 © in the face of reduced demand. 
Southeast 268.6 246.3 9.1 276.8 48,138 45,586 5.6 For the excesses of oj “ es 
Northwest 37.1 45.6 18.7 35.1 7:572| 8.391 ‘8 esses of oils this year, 

~ —|— all sources of new supply may be 

New York-Pennsylvania 20.2 23.7 14.8 | 20.5 3,647 | 4,071 10.4 3 : k . ’ 

North Dakota 56.8 60.8 6.6 | 52.8 10,946 | 10,187 7.5 blamed. Production of natural gas 

Ohio 12.0 14.0 14.3) 12.5 2,352 | 2.503 6.0 ol ie “e 

Oklahoma 501.6 | 512.6 2.1 | 528.5] 96,787 | 97,714 0.9 liquids showed increases of 5.2 per- 

ap 2,476.7 | 2,502.2 1.0 | 2,459.3 | 471,835 | 475,951 0.9 rp 

= wie = ba vel lB cent in June and 5.5 percent for the 
Dist. 1: South Central 45.9 45.1 1.8 | 46.3 8,438 | 8,035 t 5.0 f half , thi ‘ — ared 
Dist. 2: Middle Gulf 107.0 108.4 1.3 | 106.3 20,730 | 21,363 | 3.0 irst half of this year, as compare¢ 
Dist. 3: Upper Gulf 336.4 349.7 3.8 337.9 63,973 65,956 | 3.0 ith | —— ‘ ——" 
Dist. 4: Lower Gulf-S.W. 187.4 179.8 4.2 181.4 34,925 34,743 | + 0.5 with last year. roduction of crude 
Dist. 5: East Central. .. 26.8 26.6 0.8 26.8 5,022 5,018 | + 0.1 SD sieellasts 14 me : 
Dist. 6: Northeast 241.6 233.9 3.3 | 237.5 46,043 | 45,752 | -+ 0.6 Ol similarly Was up j percent in 
Dist. 7-B: North Central 171.4 126.1 3.7 120.9 22,990 23,708 | + 3.0 ye 1 23 een ae a i = 
Dist. 7-C: West Central 113.5 | 119.7 5.2 | 112.3 21,436 22,757 5.8 June and 2.3 percent for the first six 
Dist. 8: West 1,000.5 | 964.0 3.8 | 992.7] 191,222 | 188,822 | 4 1.3 : : ; 
Dist. 9: North 191.1 | 198.1 3.5 194.3 35,234 35,509 0.8 months. Imports of refined products 
Dist. 10: Panhandle 105.0 | 107.9 2.7} 102.9 19,015 | 19.778 3.9 ) 

a : _ were off 10.1 percent in June but 

Utah 93.2 | 105.3 11.5 88.0 17,129 | 19,455 12.0 ; o< ‘ : 

Virginia _ G Pite, 2 3 33.3 were up 3.3 percent for the first half 

West Virginia 6.9 6.9 : 6.7 1,205 1,120 + 7.6 , p ‘ 7 

Wyoming 392.0 | 369.1 | 4 6.2 | 393.3 72,282 | 63,515 | 13.8 of this year. Crude oil imports were 

- ae “y ; ~ ( > > : > rere 
Total United States 7,034.5 | 6,938.7 | 4 1.4 | 7,058.9 | 1,309,075 1,286,692 | + 1.7 down 19 percent in June but were 


atmemmemennaen off only 0.4 percent for the first six 
Sources for above 3 tables: Bureau of Mines monthly reports except last two months based on 


API and B. of M. weekly reports and WORLD OIL estimates and Texas districts from API. months. 
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GEOPHYSICISTS 


You are invited to write for GSI’s 
new Facilities and Services Brochure 
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‘ 4 My b, \ 
this AVERAGE anata ay ri p ‘ 
RECORDING 9) he ONY 4 
DISTANCE remnniitie 
90,000 FEET TTS 
12-page 
brochure 


briefly describes GSI’s facilities for: 


e Refraction Surveys e Offshore Surveys 
; Single Ship 
© Gravity-Magnetics 


Seismic Underwater Explorer 


e Data Processing Underwater Gravity 


e Theoretical and Applied Research 





Geopnysicat Service Ine. 


A TEXAS INSTRUMENTS COMPANY 
S900 EXCHANGE BANK BLOG. @ DALLAS 35, TEXAS 
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Drilling activity improves in June 









































DRILI \ ncreased sharply feet per day in June, up 6.7 percent — oil wells drilled. During the first six 
Jun nt most from the 483,900 feet per day drilled months of this year, 2,541 gas wells 
oO! during May and less than 2 percent were completed, up 20.5 percent ovel 
under the June 1960 average of the same 1960 period, while oil well 
With one less day to drill, U.S sa sie A 
Stns tO UUU Teet per day completions dropped percent, to 
i ( ip Cl < I) i : : res 10.100 
s in June tha May i+ vs Operating rigs totaled 3,4// on 
; e: , The same general trend is indi- 
fl ( 25 wells June 30, up 14/7 rigs or 4.4 percent 
: ¥) ; cated in Texas. For the period Jan- 
1 aa up i2.6 percent over. the over the May yt total but down ‘ , - Lo : 
_ PP ° < throug! Li Ps operators 
Ma erage of 111 per day. How 2.2 percent from the 3,954 rigs op- —- ney us ; J ee, ae 
' : ) ’ ’ ( completed 019 oil wells, down 382 
( ( is down 25! ells rating at June’s end, 1960. 3 
' wells or 7.6 percent from the same 
6.9 perce! from the 133 wells per : . 10c : "0 1 
’ 106) Interestin to note 1S the sharp in- | Hl) period, while vas wel com- 
compieted ¢ ril une | ) , ’ . ° ._.¢ ; eee — 
; crease in iS we compiretions as pletions jumped Or We Ss oO! 3:3 
Footage drilled eraged 9 ( contrasted with a steady decrease in _ percent, to 1.612 wells 
U.S. Drilling Activity in June and First Six Months, 1961 
rOTAL NEW WELLS COMPLETED WILDCATS COMPLETED 
" - Active 
June January-June June 
Jan.- Rigs 
Ser- lotal rotal rotal rotal Total) June End of 
STATE or DISTRIC! Oil Dist Gas Dry vice Wells Footage Wells Footage Oil Dist. | Gas Dry Wells Total Month 
Alabama 12 1 13 151,902 29 321,237 1 1 5 
Alaska i 1 5 47,096 21 224,181 l 1 2 4 11 
Arizona 1 1 2 2,589 10 18,901 1 l 6 2 
Arkansas 5 ] 25 33 122,139 243 906,711 s s 16 32 
California &8 N 18 J 147 752,535 813 | 3,618,066 1 24 25 131 133 
Colorado 3 10 30 43 212,370 261 | 1,260,146 1 1 21 23 140 50 
Illinois 56 4 69 129 301,100 759 | 1,684,509 l l 31 33 203 214 
Indiana 9 18 57 78,035 357 551,626 22 22 100 75 
Kansas 150 21 173 18 362 | 1,296,675 2,289 | 8,191,961 7 2 47 56 346. 204 
Kentucky 66 21 85 172 141,741 1,068 794,474 1 2 3 27 152 
Louisiana 162 16 34 149 361 2,580,277 1,737 (13,319,140 2 1 52 55 244 336 
X 80.367 670 | 2.257.158 g ; 
; Rg 999.9 1 167 151.982 6 
(5 f Me ~ 54 f Q?2 Yt 2 725,960 7Q 
Michigan 12 3 41 56 176,207 314 1,038,960 23 23 121 106 
Mississippi 16 3 2 26 47 444,263 257 | 2,571,564 1 16 17 73 58 
Missouri 2 2 3,209 5 8,354 3 
Montana 14 20 34 168,115 206 | 1,103,073 18 18 91 11 
Nebraska 33 1 61 95 414,335 506 | 2,282,684 2 16 48 228 25 
New Mexico 54 9 21 6 90 | 470,712 21 | 4,234,415 3 | 10 14 121 123 } age 
New York 20 5 10 35 75,500 175 295,125 25 
North Dakota 15 16 31 182,877 117 701.566 2 5 Yj 27 17 
Ohio 54 13 29 I 97 245,718 464 1,157,842 1 4 5 24 115 
Oklahoma 225 6 32 124 30 417 1,426,976 2,322 | 8,630,516 9 1 3 26 39 204 598 
Pennsylvania 20 14 3 il 418 119,340 271 736,555 2 2 18 76 
South Dakota | 3 14,681 3 1 
rennessee 9 9 | 6,542 44 | 27,118) 5 5 19 12 
Texas 705 5 129 442 28 1,309 | 5,953,200 7,070 (31,995,285 22 1 10 237 270 1,490 858 
PD | 
c cs ) 205,159 02 | 129,679 9 9 2° 2 
(; ‘ ‘ } SO 5 49 14 2,675,876 22 26 At) 70 
[ q } 81,676 97 1,009,418 y 7 17 6 
Gult of M 4 $1,134 i } 
$: Lower G 8 | 579,010 681 | 3,576,507 62 5 
I Cent D S 216.4 124 | 763,993 6 i 67 22 
6: Northeast ( } 7 | 615,131 | 452 | 2,348,344 - & 20 70 44 
7-B: North 64 { 160,633 | 938 | 2,832,119 | 6 72 72 
7-C: West ( 20 6 277,362 4 1,449,254 2 S 22 60 
8: West Va 64 ) 69 1,457 ,93:% ] 7,470,836 6 57 j 2 168 
i: Nort! 4 s i2 30 | 613,9% 3,171,563 16 2 i 120 
10: Panhar 4 i is | 389,382 2,567 ,696 l » 69 
Utah : 6 4 10 20 119,759 119 709,469 2 8 10 48 30 
Washington 2 2 9,132 | 10 42,620 2 2 8 1 
West Virginia 15 35 17 67 156,927 486 | 1,213,833 101 
Wyoming 25 5 27 57 290,265 | 416 | 2,216,808 1 17 18 139 69 
Others 4 4 17,081 | 20 108,604 i i 12 5 
rotal U.S., | 
June, 1961 1,749 30 369 (1,489 107 3,744 15,966,617 21,213 |89,980,024 53 2 23 630 708 3,878 3,477 
iy 16 676 if $15 310 G3 S540 |15,026,413 : 40 s 580 649 3,330 
June, 1960 SY 62 62 | 1,595 114 4,024 |16,311,217 22,706 (95 IS 6 S 713 7795 $502 3,554 
Western Canada | 
June, 1961 99 27 41 167 822,345 1,000 | 5,636,114 170 
May, 196 s 27 24 622,068 | . ; 138 
June, 1960 6 r 59 222 1,056,458 1,175 | 6,454,050 ° 4 169 
i = = i . = : = 
* Gulf of Mexico we icluded in their respective district totals. t Includes wells rigging up, drilling, and temporarily shut-down. 
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“Bank of the Southwest made it easy for Es 
us to create a long range employee pen- ee — of the 


NATIONAL ASSOCIATION, HOUSTON 


sion plan. First step is their free survey: 


Employee Profit Sharing Studies.” 





Member F.D.I.C. 


Our new folder, “Employee Profit Sharing Studies”, gives full facts on how to get started 
On pension and profit sharing activities. Write our Trust Department for your free copy. 


THE NEWEST REASON TO MAKE 
YOUR NEXT TRACTOR A FORD: 
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Ford H-Series tractors offer a choice of five Super Duty V-8’s or four proven Cum- 
mins Diesels for maximum performance, economy and durability! Over 500 
engine-transmission-axle combinations provide ‘‘job-fitting’’ economy on any run. 


FORD DIVISION, “rd fotor'Gompany, 
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7 New Ford H-Series tractors have a short 28-in. BA for hauling 
maximum legal loads in most “bridge formula”’ states. And their 
compact 82-in. BBC dimension accommodates longer high-cube 
trailers. For greater payloads within their 76,800-lb. maximum 

| GCW range, strong lightweight components are used wherever 
consistent with maximum durability. Extra-hi-tensile steel frames, 
fiberglass cab skirts, aluminum steering gear housing, and optional 
aluminum disc wheels, transmission cases and fuel tanks are 
typical examples of Ford’s weight-saving design. 

Ford H-Series models are quality-built to the most exacting 
standards in the industry. They’re the only tractors with gas 
engines so dependable they’re dealer-warranted for 100,000 miles. 
And maintenance-engineered design means fewer downtime 











delays. . 


. lower maintenance costs. 


WHY ITS GOOD BUSINESS TO DO BUSINESS WITH FORD! 


You save from the start with Ford’s traditionally low 
prices, and your savings continue with low operating 
and maintenance costs. These facts are documented by 
certified test reports from America’s foremost inde- 
pendent automotive research firm. Ask to see these 
reports. They’re on file at your Ford Dealer’s. 

In addition to these dollar-and-cents savings, the 
following bonus benefits are yours with Ford Trucks: 


1. Rigid quality controls give you the strongest safeguard 
of truck reliability ever. Modern, exclusive-truck manu- 
facturing facilities, with emphasis on quality every step 
of the way, are designed to give you a Ford Truck that 
is as free from defects as a truck can be. Tangible results 
of these high standards are Ford’s new warranties. 


2. Exclusive 100,000-mile warranty (or 24 months) on 
401-, 477- and 534-cu. in. Super Duty V-8’s is the most 
liberal in the industry. Each major engine part (includ- 
ing block, heads, crankshaft, valves, pistons, rings), 
when engine is used in normal service, is warranted by 
your dealer against defects in material or workmanship 
for 100,000 miles or 24 months, whichever comes first. 
The warranty covers full cost of replacement parts. . . 
full labor costs for first year or 50,000 miles, sliding 
percentage scale thereafter. 


3. 12,000-mile warranty (or 12 months) on all 1961 Ford 
Trucks of every size is further evidence of the confidence 
Ford has in its quality controls. Each part, except tires 
and tubes, is now warranted by your dealer against 


defects in material or workmanship for 12 months or 
12,000 miles, whichever comes first. The warranty does 
not apply, of course, to normal maintenance service or 
to the replacement in normal maintenance of parts such 
as filters, spark plugs and ignition points. 


4. Special fleet financing can be arranged by your Ford 
Dealer. It’s available for owners of two or more trucks, 
and provides the opportunity to precisely tailor pay- 
ments to your income patterns or depreciation schedules. 
This fleet-fitted financing offers substantial savings and 
frees your working capital. 


5. Sales engineers and service specialists in 36 district of- 
fices are on call to solve special truck problems. Work- 
ing with both dealers and customers, these experienced 
truck men represent another extra step Ford takes to 
provide your continued satisfaction. 
6. Replacement parts depots at 26 strategic locations 
across the country quickly supply needed parts from 
ample stocks. Ford’s entire supply system is geared to 
give you faster service and reduce costly downtime . . . 
wherever you are. 
7. 6,800 Ford Dealers, including 280 specialized Heavy 
Duty truck dealers, can keep your trucks ready to go 
wherever they go. From coast to coast, fast Ford 
service—gas and Diesel—is always close at hand. 
From Super Economy pickups to Diesel-powered 
tractors, you can now fill every truck need up to 76,800 
pounds GCW with a modern, money-saving Ford ‘Truck. 


QUALITY-BUILT...MAINTENANCE-ENGINEERED 
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| PITTSBURGH STEEL REPORTS ON... 


DUAL WEIGHT 


) DRILL PIPE 


SUCCESS IN FIELD TEST 








In West Texas, South Louisiana, 
Oklahoma and out on the West 


Coast, Pittsburgh Steel Company’s 
new Dual Weight Drill Pipe is prov- 
ing itself the way drillers best under- 
stand-by performance under actual 


field conditions. 


Dual Weight is a completely 
new type of drill pipe developed 
and produced exclusively by the 
manufacturer of ‘‘Pittsburgh 
Seamless.”’ 

It provides drillers an integral 
combination of strength and 
light weight never before avail- 
able in popular API grades and 
sizes of drill pipe. 


Drilled footage on four strings of 


Dual Weight now stands at better 
than 100,000 feet 
under normal rotary drilling prac- 


every inch of it 


tices. 

Results? Excellent—better than 
expected in some cases. 

Field tests are continuing. Addi- 
tional strings are being placed in 





service on drilling operations speci- 

fically selected to prove out Dual 

Weight’s advantages and perform- 

ance under the widest possible range 

of drilling conditions. 
But, so far, here’s what experience 
shows Dual Weight does: 

e Cuts drill string weight. 

e Increases rig depth capacity. 

e Increases slip area strength up to 
20 percent. 

e Boosts hydraulic performance. 

e Effects lower maintenance costs 
and longer service life on rig 
equipment. 

e Cuts transportation costs. 

e Increases drilling rates and speeds 
up round-trips. 

¢ What is Dual Weight? _ First of 

all, it’s one of the most important 

developments in rotary drilling in 
many years. It’s an entirely different 
type of drill pipe design —although 
it looks the same as other drill pipe. 

The difference is in the ID. 

Look at the cutaway sketch at the 
left of this page. It shows Dual 


Weight’s design features. 


Notice the box end. Below the 
tool joint and upset, it has at 
least four feet (but not more than 
six feet) of heavy wall steel in the 
critical slip area. Then, a grad- 
ual, uniform internal taper 
makes transition to a light wall 
body that extends the remainder 
of the joint’s length. 


Some drillers refer to the heavy 
wall at the box end as a “‘long up- 
set’’—a good description, but inac- 


curate. The heavy wall is produced 








by a patented process that bears no 
resemblance to upsetting. 

Drillers can benefit two ways with 
Dual Weight. 

If it’s a lower hook load they want, 
then thin wall Dual Weight meets 


the need. It combines the strength 


of standard pipe in the slip area, and 


the weight saving of lighter weight 
pipe in the body. 
Or, if extra strength and safety 


rather than lower weight— are re- 


quired, Dual Weight again is the 


answer. In this version, it has a 


s.andard wall body and an extra 


heavy box end with a safety factor 


And don’t overlook hydraulic 
performance. The larger ID re- 
sulting from Dual Weight’s 
thinner body wall lets pumps 
push more mud at lower pres- 
sures. There’s more energy ap- 
plied at the bit. Penetration rates 
are higher and returns are better. 


But here’s a sample of how drillers 
themselves benefit from Dual 
Weight. 

A Large Independent Oil & Gas 
Drilling Corporation—drilling shal- 
low wells in West Texas with 6,000 
feet of 4-inch (.330/.254-inch wall) 
Grade E Dual Weight. 





A Drilling Superintendent—‘‘I 
believe Dual Weight is the only 
thing for a little rig. Its lighter weight 
means less wear and tear on the rig 
and equipment. And when you move 
as often as we do, there’s quite a 
saving on trucking charges. Any time 
we can get away from handling 
weight, we’re better off.’’ 

A Veteran Tool Pusher 
trip time because we can come out 
of the hole faster. With less weight 
we get more rpm’s. We save fuel, 


‘“‘Wesave 


too, because our engine isn’t work- 
ing as hard.” 


e A major oil company, drilling deep 
wells in Louisiana with 15,000 feet 
of 4%-inch, (.337/.271-inch wall) 
Grade E and P-95 Dual Weight. 

A company drilling engineer said: 
‘“‘We’re looking for higher velocities 
and larger volumes of fluid at equal 
pump pressures from Dual Weight. 
We know we’re getting better hy- 
draulics—moving more fluid. 

“In deep drilling with high mud 
weights, you get better penetration 
with increased bit hydraulic horse- 
power. We calculate we’re getting a 
25 percent increase in BHP.” 


Interested in more detailed infor- 
mation? Write for literature, or con- 
tact a Pittsburgh Steel district sales 
office or one of the independent dis- 
tributors listed below. 





Distributor Home Offices 
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pe near or equal to the safety of the 
body. 
he ” 
i e Strength? — Either way, Dual 
ia Weight has it—in the slip area where 
it’s needed to resist the notching, 
he crushing, crimping, stretching and 
at bending forces it is subjected to. 
an 
he Light weight? Its thinner wall 
4. body eliminates pounds per foot 
or over 85 percent of the length of a 
all 30-foot joint. 
ue For example, 44-inch Dual 
Weight with a .337/.254-inch wall 
vy veighs 16.60 lb./ft. for 15 percent of 
Ip- ts length (the box end) and 13.25 
ac- b./ft. for 85 percent of its length 


the body 





Atlas Bradford Company 
Houston, Texas 

Bennett Supply Company 
Midland, Texas 

Buckeye Supply Company 
Zanesville, Ohio 

Cc. W. Cotton Supply Company 
Tulsa 5, Oklahoma 

Franklin Supply Company 
Denver 10, Colorado 

Houston Oil Field Material Co. 
Houston, Texas 

Industrial Supply Company 
Wichita Falis, Texas 


Iverson Supply Company 
Dallas 1, Texas 

Longhorn Supply Co., Inc. 
Houston 14, Texas 

Lucey Export Corporation 
New York 7, New York 

Lucey Products Corporation 
Tulsa 19, Oklahoma 

McJunkin Corporation 
Charleston 22, West Virginia 

Midland Supply Company 
Wichita 7, Kansas 


Mountain Iron & Supply Co. 


Wichita 2, Kansas 


The Producers Supply & Tool Co. 
Fort Worth 2, Texas 

Sandy uate Company 
Wooster, Ohio 

Southwest Supply Company 
Pittsburgh, Pennsylvania 

The Straker Supply Company 
Jackson, Michigan 

Superior tron Works & Supply Co. 
Shreveport, Louisiana 

Tex-Tube, Inc. 
Houston 7, Texas 

Western Supply Company 
Tulsa 1, Oklahoma 











Grant Building ° 


Pittsburgh Steel Company 


Pittsburgh 30, Pa. 





DISTRICT SALES OFFICES Dayton Los Angeles Pittsburgh 
Atlanta Cleveland Detroit New York Tulsa Steel 
Chicago Dalias Houston Philadelphia Warren, Ohio 
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Servicing the Herron No. 1. This servicing unit, owned by McKaig Well Servicing 
Company, Crescent, Okla., was photographed as preparations were being made to reperforate 
the hole at the Herron No. 1, located near Hunter, Okla. The unit was rigged with 7,000 ft 
of Bethlehem ° -in. 6 x 7 sand line with plastic core, and 8,000 ft of Bethlehem *,-in. 6 x 19 
drilling line with fiber core. Bethlehem Wire Rope, because of its 

ruggedness and ease of handling, is ideal rope for servicing units. 


There’s a distributor of Bethlehem Rope near you, supplied 
by our nationwide network of wire rope mill depots. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Sales: Bethlehem Steel Export Corporation 


sical BETHLEHEM STEEL 


Economy 





. Versatility 
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Better Production Tools Through Research 








Volume 111, Number 3 


Otis Engineering Corporation ¢ Dallas 


Production Equipment and Services 





Now...An Otis Flow Line Safety Valve 
And Pilot For Only $295.00 


Proven Otis Safety Valve Design 
Costs Less Than Many 
“Substitute” Safety Devices 


DALLAS—An all new flow line safety 
valve employing the time-proven Otis 
Safety Valve design is now available for 
installation on wells requiring shut-in 
protection in the event of flow line break- 
age. The new valve, designated the Type 
K Otis Flow Line Safety Valve, may be 
purchased in the popular 2-inch, 3,000 
p.s.l. screw-end size complete with a new 
Type BE Otis Low Limit Pilot for $295. 
The Type K Valve is also available with 
flange-end connections at slightly higher 
cost. The valve and pilot are designed to 
automatically shut in a Well when flow 
line pressure drops below the pre-set limit 
of the pilot. The pressure drop may be 
due to a break in the flow line itself or 
the malfunction of auxiliary equipment 
downstream of the valve. The new Type 
K Valve and BE Pilot combination offers 
oil and gas producers effective Otis Safety 
Valve protection at a new low price — 
a price which in many cases is lower than 
that of substitute safety devices such as 





diaphragm - operated motor valves, etc. 
PRICES — TYPE K VALVE 
AND BE PILOT COMBINATION 

Size Working Pressure 

Type End Rating Price 
2 — Screw 3,000 $295.00 
2 — Screw 5,000 335.00 
2 — Flange 3,000 345.00 
2° — Flange 5,000 385.00 
Note: Be sure to specify pressure range for pilot 











Valve Operating Principles 


The Type K Otis Flow Line Safety 
Valve is a_ pilot-controlled —pressure- 
Operated safety valve designed to auto- 
matically shut in a well in the event of 
abnormal changes in pressure on the flow 
line or when control pressure from an 
external source rises above or falls below 
that for which the pilot is set. On installa- 
tions where pressure from within the flow 
line is to serve as the pilot control me- 
dium (see schematic drawings), flow line 
pressure is equalized across the valve and 
the pilot to permit a spring in the safety 
valve to hold the valve piston off seat. 
When pressure within the flow line falls 
below the set pressure of the pilot, the 
pilot is designed to exhaust the pressure 
from behind the valve piston. This action 
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serves to create a differential across the 
valve and allow flow to close the valve 
instantaneously. The valve is designed to 
be reopened by screwing in the nut on the 
pilot which acts to force the ball check 
in the pilot boss off seat to equalize pres- 






VALVE SEAT ASSEMBLY 


BALL CHECK p> 






V3 














sure across the valve. When installed with 
the Type BE pilot, the valve serves to 
provide low-pressure protection. If both 
high and low pressure protection is de- 
sired, the Type E Otis Pilot is recom- 
mended. For remote protection, the Type 
N & P Otis Pilot combination is available. 


Pilot Operating Principles 

The Type BE Low Limit Pilot is a 
spring-loaded, pressure-actuated control 
pilot designed to actuate the Type K Otis 


BE PILOT 






BEB WELL FLUID 


ee 


OPENED 





BEPILOT 3 > 
. LF 
PILOT EXHAUST _ 











CLOSED 





Flow Line Safety Valve in the event of a 
drop in flow line pressure below the pre- 
set limit of the pilot. The pilot consists of 
a body, a piston-type valve and valve 
seat, and a valve spring. When installed 
on a Type K Valve, a port in the safety 
valve body, the pilot seat assembly, and 
the pilot valve serves to admit flow line 
pressure to the pilot. This pressure acts to 
hold the pilot valve on seat against the 
force of the valve spring. In the event of a 
pressure drop across the valve and pilot, 
the spring within the pilot is designed to 
force the pilot valve off seat, permitting 
the pilot seat assembly to move up so that 
the ball check in the safety valve boss can 
seat. This action serves to exhaust pres- 
sure within the valve, create a pressure 
differential across the valve and permit 
the valve to close. 


Valve and Pilot Design Advantages 

Both the Type K Otis Flow Line Safety 
Valve and the Type BE Otis Low Limit 
Pilot are of the simplest design and con- 
struction to provide reliable and positive 
operation. The flow path through the 
Type K Otis Flow Line Safety Valve has 
been engineered to permit high flow vol- 
umes with a minimum pressure drop. The 
valve was also designed with no small 
ports or natural body traps to avoid areas 
in which hydrates and/or paraffin might 
accumulate to foul the valve’s operation. 
Both the valve and pilot are so designed 
as to permit each to be used with other 
Otis Safety Equipment. 


Otis Surface Safety Valves and Pilots 
have long been recognized as the very 
finest. Otis Safety Valve Specialists have 
earned the same enviable reputation. 
Whatever your well safety valve require- 
ments, Otis can be of help. For more 
information on Otis Safety Equipment, 
or for help with a specific safety valve 
installation problem, call the Otis office 
nearest you, or write Otis, Dept. 3-E, 
P.O. Box 35206, Dallas 35, Texas. You'll 
find experienced Otis Safety . Valve 
Specialists ready to help you anxious 
to serve you... with the widest variety of 
field-proven safety valves and_ pilots 
0. E.C. 1961. 


available today. C 


OT 
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Practical Operating Hints 








Copper Tubing Bender Made 
Easily From Hardwood 


It’s easy to make a copper tubing 


1 


bender, which can also handle small 


} 


pipe, from hardwood and a 


flatten 


1; r 
Giametel 
few bolts. The bender will not 


scratcn 


tubing o1 


Che bende1 has three nain parts: 


the back-up ring, the handle and the 


These How-To-Do-It Ideas Can Save You Money 


dog that pulls the tubine around the 


back-up ring. The back-up ring can 
be cut on an ordinary wood lathe Its 
radius should be that of the bendin 
- ‘ or 
radius of the copper tubine and the 
circular groove in the outer edge 


| | S 
should fit the tubing 


The handle bolts onto and pivots 


; ; + ] 
from the center of the back-up ring 


Attached to it 1s the do - which actu- 
ally mak ‘Ss the be nd This dog must 


; ' : 
be grooved to hit the 


pipe tightly as 
made. Its friction 
tubing prevents kinking by 


causing the outer edge of the tubing 


oO stretcl Note I there is a slot 
alongside the back-up rine which 


holds the straight portion of the tub- 


the bend 


ine during 


lo make a bend, simply insert the 


coppel tubine into the slot and turn 


the handle until the proper number of 


degrees have been rear hed 





Simple Heat Exchanger 
Helps Break Emulsion 


A simple heat exchanger was in- 
stalled on this separator input line 
to provide additional heat for a tight 
A “hot” 
through the 


water well is pro- 
shell 


exchanger as the heat 


emulsion 
duced side of the 
heat source. 
(he heat provided at the separator, 
plus the normal hot water section in 
the gun barrel, allows proper separa- 


Be- 


fore the heat exchanger was installed. 


tion of the oil-water emulsion. 


proper separation was impossible. 
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Mounted Electric Motor 
Spools Drilling Lines 


Where it is make 


many moves in shallow 


necessary to 
drilling and 
workover operations, a combination 
wireline spool and lube oil box can 
be mounted on the same skid. 


In order to make it easy to spool 
the drilling cable, an electric moto 
can be mounted close to the spool 
and V belts stretched over the band 
on the spool. A brake is then rigged 
up to hold a strain on the wire rope 
as it is spooled up at the rig. 


WORLD OIL 


Tool Made From Brass Rod 
Is Used as File Cleaner 


Chips that cannot be removed with 


a file card can be dislodged with this 
tool—made by flattening the end of a 
brass rod, then bending it to a curve 


Soft brass will not dull the file. 





Let Leg of Derrick Serve 
As Stand Pipe to Carry Mud 


7 
In drilling 
can be made 


leo of the derrick as a stand pipe to 


shallow holes, a savings 


in piping by using the 


carry the drilling mud half way up 


the derrick. A connection for the hose 


} 


from the mud pump 1s made at the 


base of the derrick and then the con- 


hose is made in 


nection for the rotary 


the middle of the derrick leg. 


By usine this arrangement, the 


stand pipe becomes an integral part 


of the derrick and cuts down on the 
material that must be 


When it 


comes time to rig up, the derrick is 


amount of 


moved between locations. 


raised, the rotary hooked up and 


drilling operations can commence. 
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Give You 
straighter 
smoother flow of 
drilling fluid 

with minimum 
pump pressure 


and 


maximum 
jetting action 


Plus 
field-proven 
threaded 
flow nozzles 
for easy 
installation 


ne ream il taei ae aon 





Smith threaded flow 
e nozzle sectioned to illustrate 
44 TO OL CO o-ring seal and general 
od construction. 


COMPTON, CALIFORNIA 
Branches in Principal Oil Centers Throughout the World 
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O-C-T tubingless completion equipment is designed 
to give you simplicity and flexibility that simplify your 
equipment problems. 

A complete line of interchangeable slip and threaded 
hangers lets you suspend from one to eight tubing strings, 
simply by changing hangers. 

A variety of casing heads for these hangers meets your 
needs for single or multiple completions, at working pres- 
sures up to 10,000 psi. Master Bushings allow assembling 
any desired multiple completion and permit running tur- 
bulizers, centralizers or other related downhole equipment. 
A new type M (for macaroni) tubing head is supplied 
for hanging 12-inch and smaller tubing strings. These 
heads can be furnished with either flanged or threaded 
connections on top and bottom. Crescent flanges, 
tri-flanges, and quadri-flanges are available. 








If you want to use an economical tubingless 
* completion on your next well, talk with your nearby 











O-C*T representative. He can show you the latest 
in tubingless completion equipment. 


Write for the helpful free booklet, “O-C-T Tubing- 


less Completion Well Head Equipment,” which 
TURINGLESS COMPLETION discusses requirements for tubingless completion 


WELL BEAD EQUIPMENT y 
Papert equipment. 


& 2 


OIL CENTER TOOL CO. 


SUBSIDIARY OF FMC CORPORATIO 


Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texas 
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MINIMUM OF $8000 
ON DRY HOLE 
COMPLETION TEST 


LYNES, INC. — OPERATION REPORT 
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LYNES Wildcat Open-Hole Test Service takes the gamble 
out of completion of questionable 8800-ft. New Mexico 
wildeat. Drill stem tests on a wildeat in the Artesia, New 
Mexico. area had been inconclusive so the operator was 
faced with the choice of setting casing, perforating, treat- 
ing the formation and recovering the casing if the hole 
was a duster or of abandoning the well without additional 
testing at the risk of passing by a producer OR HE HAD 
THE CHOICE OF RUNNING A LYNES OPEN HOLE 
INFLATABLE WILDCAT TEST STRADDLE PACKER 
PHAT WOULD ALLOW HIM TO MAKE POSITIVE WELL 
rESTS AT A VERY LOW COST. 

Choosing the LYNES Test Service, the operator saved 
$8000 by eliminating normal completion and abandoning 
expense to conclusively prove the well dry—savings up to 
$20,000 have been reported. Had the well proved a_ pro- 
ducer, he would have saved a well that he might otherwise 
have abandoned rather than risk the cost of completing a 
dry hole. 

The swab test through a LYNES Tool is more positive 
than a D.S.T., but the potential of the LYNES Test does 
not stop there. Stimulation treatment is a normal progres- 
sion of this test—then further Swab Testing. 


Many operators do not D.S.T. where results are ex- 


WORLD OIL 


AUGUST 1, 1961 














pected to be questionable. They drill to T.D., then come 
back up hole testing all shows. 

Single element tools can be opened above or below and 
straddle tools can be opened above, below or in between. 
LYNES Inflatable Tools can be reset anywhere in hole 
without tailpipe or formation anchor. 

LYNES Inflatable Packers have endless variety of uses 
in testing, treating and production operations in the field. 
The inflatable sealing element will expand up to twice its 
run-in size to effectively seal in open hole or casing and 
will hold high differential pressures from above or below. 

Ask your LYNES man to explain the many uses 
of LYNES packers to save you money on your well 


completions. 


P. 0. Box 12486 Houston 17, Texas 


S 
Pampa « Midland « Wichita Falls 


Oklahoma City + Carmi ¢ Prestonburg, Ky. 
Mt. Pleasant, Mich. * Calgary * Edmonton 
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a In the biennial, three-volume COMPOSITE CATA- 
LOG, you have at your fingertips a compact, eight-inch 
reference shelf and industry buying guide which is 
, unmatched for utility, scope and convenience. 

/ Well over 500 companies selling oil field goods 
and services file their complete or condensed catalog 
information in the easy-to-read, convenient COM- 


POSITE CATALOG. 


. ... Its in Composite Catalog! 


a To save time and money, reach for your copy of 
COMPOSITE CATALOG the next time you buy, specify 


or compare oil field equipment or services. 
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The UNIBOLT WING VALVE 
was designed originally as an “ad- 
justable choke” for Christmas tree 
service. It is performing that job 
with distinction everywhere. 

However, production men have 
found so many other uses for this 
wing valve that it is losing its orig- 
inal identity and is now regarded 
as an excellent multi-purpose 
valve! 

Gas meter runs are one good 


example of this valve’s versatility. 





“Every dollar in 


take these 


a man-size job 


our production budget is doing 


Unibolt Valves, for instance” 


It is equally popular on oil gather- 
ing manifolds, waterflood injec- 
tion manifolds, heater-treaters, 
and a wide range of special valve 
applications. The one-inch open- 
ing in the UNIBOLT Valve will 
usually pass a far greater volume 
of gas than can be produced. Un- 
like conventional single purpose 
gate and plug valves, the UNI- 
BOLT Valve offers a number of 
advantages: Conversion to posi- 


tive choke or Pressurematic 


Valve, completely salvageable, 
easily renewable parts, and selec- 
tive trims. 

Make every dollar in your pro- 
duction equipment budget do a 
man-size job, too! UNIBOLT 
Valves, Fittings, and Couplings 
are made for you with that in 


mind. 


THORNHILL CRAVER Co. 


P. O. Box 1184, Houston, Texas 


Alt 
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TUBINGLESS 
COMPLETIONS. 


First to #ecognize the economic importance 
of “tubingless” completion techniques, Texas Tron 
Works pioneered the design and development of - 
small diameter tools to provide maximum efficien¢ es 





at minimum cost. Ft ee 
In design, in materials and in Sestedy — 


manufacture, T-I-W Tubingless Compiictah 2 dols 
«. represent the finest that modern sciente has 
developed ... the result of moré than 40 years 
of continuous experience in providing quality 
production equipment. 

T-I-W Tubingless Completion Tools 
have been thoroughly and satistactor ie 





South Texas and Gulf Coast area wells 7 
economical completion. 

Field-trained T-I-W service engi- 
neers can provide case history details 
to assist yow in your Tubingless Com- 
pletion program. 


details on the T-I-W line of Tubingless- 
Completion tools, immediately available” 
anytime . . . anywhere. az 


te. 




















1 2 4 6 
1—T-I-W ‘Type AH Packex} with Hold-Bown Slips 
2—T-I-W Type AH Packer,\less Hold-Down Slips 
3—T-I-W Type RLO Thbing Safety’ Joint 
4—T-I-W Tubing Centralizer 





field tested %n numerous West Te ee 


. providing.an outstanding anne “6 
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Cent A.W.-Rotary po Casing Stips 
AAW Relay an Ss... TALW 

Os purpose. . T.4.W. Pump Cham- 

2 F+W. Mudmixers . . , and many other 

“tools. 









5—T-I-W Double Box Tubing Landing 
Collar 


TEXAS IRON WORKS 





6—T-I-W Male/Type Drillable Tubing 
Guide Shoe 

7—T-I-W Double Type Tubing Wiper Plug 

8—T-I-W Ball Type Tubing Wiper Plug 

The only wiper plugs on the market that will not rotate 

if it becomes necessary to drill out. 
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GENERAL OFFICE and MAIN PLANT: 1401-1423 Maury 
Street, P. 0. Box 16068, Houston 22, Texas. 
Other Shops at Victoria and Corpus Christi. 

EXPORT REPRESENTATIVES: Val R. Wittich, 30 Rocke- 
feller Plaza, New York, N.Y. 

IN VENEZUELA: Oilfield Sales & Service, S. A., Anaco 
& Maracaibo 

IN CANADA: Garrett Oil Tools, Ltd., Edmonton, Alberta 
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Don’t offer me a “Pig-in-a-Poke bargain.” 
| want equipment that does not leave 
me holding the sack, . without field, 

aarclian<clat-Uler-me-Uale mm -lalellal-\-1elalemot-laulel-t-m 











COST CONSCIOUS BUYERS 
DEMAND CONTINENTAL-EMSCO 
MONEY-SAVING SERVICES 
.. WORLDWIDE 





















CONTINENTAL-EMSCO | --~ 


Serving the Oil and Gas Industries . . Worldwide a ==: ad = 





HV104 

















\_ 





CONTINENTAL-EMSCO COMP. a Division of The Youngstown Sheet and Tube Comp: General Office 
Export Division: 30 R eller Plaza, New York, N. Y. @ Continental- Emsco pasion preci eccmak flees Calgary De 
V lants: Houston and Garland, Texas; St. Albans, Herts, England e Representatives in All Principal Oil Fields of the World 
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Can you FORECAST sleeve success 


[he cylinder sleeves or liners shown here appear 
to be identical. Actually they are vastly different. 
One will last far longer than the other. 

If you picked the one on the left to last 
longer, you're correct. It meets the hardness re- 
quirements that Mack engineers find necessary 
for maximum life. This means the sleeve is hard 
enough to provide many thousands of miles of 
trouble-free life... that piston ring and piston 
scuffing will be minimized. This sleeve is a 
genuine Mack part 

But the “will-fit” sleeve on the right could 
not even be measured on the same hardness 
scale as the Mack liner. It is too soft. Because 
it is softer... and because it is not impregnated 
with a surface lubricant as is the Mack sleeve 


this liner will wear more rapidly. It is much 





more prone to ring and piston scuffing and 
premature failure. And the “‘will-fit” sleeve’s 
life expectancy is naturally short. 

Unless you can afford the expense of exten- 
sive laboratory and field tests, it’s impossible to 
forecast the success or failure of a replacement 
part. You are far better off specifying genuine 
Mack parts. Only then can you be sure of pre- 
serving the quality you invested in originally. 
Sometimes you are actually improving perform- 
ance since Mack is consistently improving its 
parts— original and replacement alike. 

When it comes to service, you should make 
the same comparison. Mack-trained mechanics 
can make a big difference, too. Mack Trucks, 
Inc., Plainfield, New Jersey. Mack Trucks of 


Canada, Ltd., Toronto, Ontario. 


MACK FIRST NAME FOR TRUCKS 
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Two men...the inspiration for six thousand 













NDUSTRY PR sRESS HAS BEEN MARKED BY MEN WITH THE COURAGE TO RISK 


FAILURE AND THE KNOWLEDGE. IMAGINATION. AND STAMINA TO ATTAIN SUCCESS. 


X*GER PROGRESS HAS BEEN SIMILARLY ACHIEVED CONRAD AND 


HLUMBERGER TOOK THE IDEA OF SUBSURFACE ELECTRICAL MEASURE- 


WITH KNOWLEDGE, IMAGINATION, DARING. AND PERSEVERANCE, 


NE FF THE MOST VALUABLE CONTRIBUTIONS TO THE EXPLORATION AND 


— ELECTRICAL LOGGING THEY HAD ANOTHER TALENT ..THE 
NSPIRE THEIR CO-WORKERS WITH THE SAME ZEST FOR 
ERVI f N E THAN ¢ SCHLUMBERGER 

UT UIDEI 1E AGE OF LEADERSHII 
> NU N \ND E£ ANDING THEIR 





LUM BERGER 


FOR READY STARTS... 
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AGRICULTURE 


BENDIX AB INERTIA STARTER = & 


More easily mounted and in more positions @e Can be 
installed in ten minutes without the use of any special ) 
tools @ Completely self contained ...no “extras” to buy. 


Requires NO CABLES, NO PUMPS, NO PLUMBING. 





The Bendix* AE Inertia Starter is rugged and dependable under difficult 
operating and climatic conditions. It is especially suited for use in remote 


areas Where battery maintenance is a problem, or where there is a fire 
hazard. For complete information, write: "Registered 1 


Sendjx” Iaternational DIVISION Bonde 


205 E. 42ND ST., NEW YORK 17, N.Y., U.S.A CABLE ADDRESS: ‘'BENDIXINT’’, N.Y. 





> 
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is Easy on the Rods! 


REDUCES ROD 
LOAD UP TO 10% 







IT’S THE POLISHED ROD 
MOTION THAT DOES IT! 


@ SLIM HOLES 


Where small diameter tubing 
limits the size of sucker rods, 
the lower rod stress obtained 
with the MARK II allows the 

use of longer rod strings 





° or larger pumps. 
* EP HOLES 
Extends range of sucker rod 
“ a pumping to depths previous! 
A NEW unit with unattainable. " , 
the we OLD —& BIG VOLUME WEiLS 
a ~ DIG V ~ 
( Lp ie: Lufkin Ruggedness Lowered peak load conserves 
gine a and Dependability a greater portion of the polished 
sve iG %5 rod capacity for handling 
) ‘i additional fluid. 


Due to the unique geometry of the MARK Il, acceleration at the 
bottom reversal is decreased as much as 40%. This reduces peak 
loads up to 10% and tends to avoid shocks, resulting in longer rod 
life and lower servicing costs. 








ets <i] FouNDRY & MACHINE COMPANY 
Re (ek — ceeeninnaiel LUFKIN, TEXAS 


a 4 Branch Sales HOUSTON « NATCHEZ « CORPUS CHRISTI « LAFAYETTE ¢ DALLAS « KILGORE * ODESSA * HOBBS « GREAT BEND + DENVER 
and Service SHREVEPORT « WICHITA FALLS « LOS ANGELES « BAKERSFIELD ¢ EFFINGHAM « CASPER * OKLAHOMA CITY * SIDNEY « MIDLAND 
FARMINGTON « SEMINOLE « TULSA « NEW YORK « PAMPA ¢ STERLING * MARACAIBO, VENEZUELA + ANACO, VENEZUELA 
51 Lufkin equipment in Canada is handled by 
THE LUFKIN MACHINE CO., LTD., 9950 65th Avenue, Edmonton, Alberta, Canada, Regina, Saskatchewan, Canada 
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HYDRAULIC PUMPING CONTROL MANIFOLD 
“BUILDING BLOCKS” offer... Simplicity, Flexibility, Economy 


Simplicity and Flexibility mean Economy 
with the new Oilmaster concept for Central 
Power Control Manifolds. Previously, hy- 
draulic pumping systems required a maze 
of manifold plumbing to direct and control 
the rate of power oil flow to individual wells. 
Oilmaster has refined this plumbing maze 
to a simplified ‘‘building block’’ control sys- 
tem which is more efficient and easier to 
operate. This control system is built around f 
well control stations, each having internal E 
valves and ports for power oil distribution 
and control. One control station is included 
in the manifold for each well in the system. 
The manifold also includes the flow meter 
that allows selective metering of any well in 
the system. This ‘“‘building block’’ design 
facilitates assembly and installation of 
Central Power Control Manifolds. a 
The block construction simplifies the con- a 
trol operation by permitting rapid switching 
to the meter header without interrupting the 
controlled flow of power oil to each well. 
Individual well control blocks are joined by 
flanged connecting spools which form con- 
tinuous power oil passages to each block. 
Additional wells can be added to the mani- 
fold with minimum effort and cost...and 
the manifold or any component is salvable 
for moving to other installations. 
For extra economy and flexibility the stain- 
less steel valve seats are replaceable, and all 
valve parts are interchangeable with other 
elements of Oilmaster surface equipment. Ph 
All valve stems have pressure actuated 














teflon packing to assure free turning. Large E 
flow passages are provided for minimum T 
pressure loss, and all connections are p 
flanged with face type O-ring seals. d 
See your Oilmaster or distributor repre- S] 
sentative for further information or write S 
Fluid Packed Pump, Armco Steel Corpora- D 
tion, 9100 S. Norwalk Blvd., Los Nietos, 
California for Bulletin 6103. ™ 
DISTRIBUTED BY: Beacon Supply Company * Dominion Oilfields Supply Company, Limited * Industrial Supply F 
Company « National Supply Division, Armco Steel Corporation * Union Supply Company flr 
T 
hh 
pl 
1% 
m 
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New proppant 
boosts well production! 


REYNOLDS ALUMINUM 














Aluminum Shot—New Propping Agent 


Reynolds Frac-Shot is a new propping agent which 
makes well fracturing more effective, more profit- 
able. Since its introduction, Frac-Shot has proved 
itself in hundreds of wells, boosting productivity 
many times over conventional fracturing methods. 

The new propping agent is aluminum “‘shot’”’ 

-malleable pellets of aluminum, carefully sized 
and processed for well servicing. It is available from 
all major service companies. 





12/16 aluminum Frac-Shot at 
10,000 ft. Sparse distribution 
permits free flow. 


Standard 14/18 mesh ottawa- 
type sand at 10,000 ft. Note how 
grains crush and pack together, 
blocking flow. 





Photos courtesy Pan American Petroleum Corporation and The Atlantic Refining Company. 


Better Flow from Fractures 
Two qualities make Frac-Shot a more effective 
propping agent than conventional materials: (1) It 
doesn’t crush and ‘“‘pack”’ the fracture, and its 
sparse distribution permits more flow. (2) The Frac- 
Shot pellets are malleable, deforming slightly under 
pressure to provide even better fracture support. 
Where sand alone may crush and block the flow 
in a fracture—or be pressed into the fracture walls, 
Frac-Shot pellets keep fractures open and permit 
fluids to flow freely. 


Tests Prove Frac-Shot 


In Kern County, California, a well that had been 
previously fractured with walnut shells at about 
12,150 feet was producing 21 b/d net. After treat- 
ment with approximately 3,200 lbs. of Frac-Shot at 
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RAC-SH 
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about the same depth, the well showed a steady in- 
crease until it leveled off at 182 b/d. It is expected 
that production will be sustained at this level. 

In another recent field test at 7,050 ft. in the 
Wilcox formation in Texas, 4,500 lbs. of Frac-Shot 
was used as a “‘tail-in”’ after 13,000 lbs. of sand. The 
gas production in this well was increased from 
130,000 c.f.d. to 700,000 c.f.d. Previous history in 
this field indicated that conventional fracturing 
techniques would have produced only 260,000 c.f.d. 





Use and Cost 

Frac-Shot is used primarily for “‘tailing-in’’ con- 
ventional fracturing treatments. Sand is used first, 
and then Frac-Shot is added to occupy 25% of the 
radius nearest the well bore. 

Although Frac-Shot costs somewhat more than 
sand, the additional expense is quickly offset by the 
great increase in production of fractured wells. And, 
on very deep wells, Frac-Shot may actually cost 
less than an all-sand fracture, due to the great 
amount of sand required. 


Get Full Details 


Frac-Shot is available from all major service com- 
panies. For full information and free brochure .on 
Frac-Shot, contact the people who know aluminum 
and aluminum for petroleum use—your local 
Reynolds office. Or write: Reynolds Metals Com- 
pany, P. O. Box 2346-CE, Richmond 18, Virginia. 


Watch Reynolds TV show 
“‘Harrigan & Son”, 
Fridays—ABC-TV. 
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... THE ADDED BENEFIT 
IN HALLIBURTON BULK CEMENTING 


As unforeseeable formation conditions have become more difficult in today’s 
deep drilling, precision cementing control has become an absolute necessity. 
Halliburton provides this Precision Control in operations involving cement 


blending, mixing and pumping. 


Accurate control of slurry weight is accomplished with instruments such as 
the Halliburton Densometer and Densitroller. Control of handling and pump- 
ing the cement belongs to the modern Halliburton Cementing Equipment. 
Downhole, special Halliburton tools carry precision control through to the 
cementing target formations needing protection. All of these control tech- 
niques have been pioneered by Halliburton in the performance of over three 
million service jobs during the past three decades. 

This precision cementing capability is exercised by your Halliburton 
Cementer. He knows how to use the tools, machines, and materials to help you 


get the very best results possible from your cementing job. 





OF SLURRY DENSITY W/TH MODERN TOOLS 
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POZMIX CEMENT provides a more economical 
light-weight slurry that gives more fill-up per sack, 
pumps easily, and perforates with less shattering. 
Natural or artificial pozzolans used in this slurry 
react with the free calcium hydroxide released when 
portland cement hydrates... increasing resistance 
to sulfate attack. 


OF SETTING TIME 


HALLIBURTON HA-5 improved cement accelera- 
tor reduces waiting-on-cement time in shallow wells 
or on surface pipe. Adding low concentrations of 
HA-5 to dry cement or mixing water reduces the 
WOC time to four to eight hours, depending on 
temperature, cementing composition and strength 
desired at the time of drilling out. 


OF FLUID LOSS 


HALLIBURTON HALAD-9 controls fluid loss of 
cementing compositions to increase efficiency in 
primary and squeeze cementing. Sustained heat 
stability under extreme bottom-hole temperatures 
provides an advantage in hesitation squeeze 
techniques, 


For more data on advertised products, use cards, last page. 





AUTOMATIC FILL-UP SUPER 
SEAL FLOATING EQUIPMENT 
eliminates frequent stops for 
manual filling of casing — sav- 
ing rig time. Carefully-calcu- 
lated orifices in the fill-up 
attachment permit control of 
fluid flow into the string. An 
orifice sleeve attached to the 
Super Seal valve stem holds the 
valve off its seat, permitting 
filling. 


Increasing pressure from a con- 
ventional rig pump at any time 
shears a pin and allows the 
spring-operated Super Seal back 
pressure valve to close and help 
float casing to desired hole 
depth. All internal parts are 
drillable. Halliburton Auto- 
matic Fill-Up Super Seal Float 
Shoes and Float Collars are 
available for all standard casing 
and tubing sizes. 
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HALLIBURTON ROTO WALL 
CLEANERS 
borehole wall... provide a better cement 


remove mud cake from the 


bond and minimize squeeze cementing 
jobs. This easy-to-install cleaner causes 
less mud cake disturbance while running 
casing and operates only in the zones 
where needed. Coiled springs inside the 
cleaner base protect spikes from damage 
while running-in and rotating to remove 
unwanted mud cake. Roto Wall Cleaners 
are available to meet all specifications — 


including slim hole sizes. 


HALLIBURTON S-3 CENTRALIZER 
centers to secure uniform cementing on 
all sides of the casing for a better cement 
bond...even in greatly deviated hole. 
Clearance between the centralizer’s end 
bands and the casing permits free rota- 
tion of the casing. The centralizer’s 28-in. 
long heat-treated steel springs cover ade- 
quate sidewall to avoid key seats. Open 
spring spacing provides free fluid flow. 
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Cal/ Halliburton for the 
Precision Contro/ 
which gives you 
Dependable Cementing 


CEMENTING SERVICES 


wf, 


Halliburto 


COMPANY . DUNCAN OKLAHOMA 


275 Service Centers... 
just minutes away from your well 
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Squeeze Treatment Doubles 


Oil and Gas Production 


The treatment of nine wells on a Texas lease was 
simple, effer tive and low in cost about $300 to $350 
per well for Tret-0-LITE demulsifying chemical, pres- 
sure pumping truck, and vacuum tank truck. Most 
of the wells were completed through tubing, with 
packers set above perforations. Several were dual 
completions, with two strings of tubing and _ pro- 


ducing zones separated by packers. 


How Tret-O-Lite* 
Chemical Demulsifier was used 


Thirty gallons of Tret-o-LirE demulsifying chemi- 
cals were mixed with sixty barrels of lease crude 
(40° API). This mixture was pumped into tubing of 
each well, followed by enough crude to allow about 
300 feet of oil-chemical mixture to stand in tubing. 


Each well was then shut in for 18 to 24 hours. 


Pays for itself in two days 

The figures in the table show how effectively the 
TRET-O-LITE squeeze treatment increases production 
in the nine wells. 


The increase in production was sufficient to pay for 


the cost of the total squeeze job in about two days. 


*Registered trademark, Petrolite Corporation 
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PRODUCTION PRODUCTION 
maximum {BEFORE SQUEEZE } AFTER SQUEEZE | paiy 
INIECTION | BBLS. | MCF | BBLS. | MCF | BBLS 
WELL | DEPTH | PRESSURE } OWL /DAY] GAS/DAY J OIL /DAY | GAS /DAY } DAY 
' 
61 


27 





9642 4800 34 153 


os 


8381 3000 30 5 52 83 22 
9640 3600 35 224 87 323 $52 
9625 4500 40 672 sO 497 ©10 
8484 3700 27 339 51. 700 24 
9652 3000 53 35 83 353 30 
8397 5200 30 32 125 238 95 


8408 3800 15 12. 4249 94 114 





6 2 ™ O Ga Bee 


9310 3600 0 0 123 760 123 
TOTAL 264 1472 761 3641 497| 


Tretolite products are helping to achieve similar 
savings for thousands of other producers. To find 
out how you can profit, ask the 


Man in the Red Car. 


Or write to. . 








TF-60-6 


SUBSIDIARY AND AFFILIATED COMPANIES 


CANADA, Edmonton, Alberta « ENGLAND, London 
GERMANY, Frankfurt, a. M. «© VENEZUELA, Caracas 


REPRESENTATIVES 


ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 
ITALY, Rome « JAPAN, Tokyo « KUWAIT, Kuwait « MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague e¢ TRINIDAD, Port of Spain 


WORLD OIL 


AUGUST 1, 1961 


A 


TONG TOR 


QU 


> 4 


S| 
wa] 





THE MARTIN-DECKER 


TONG TORQUE ASSEMBLY 
FOR ALL CONNECTIONS 


k 


a 


PERMANENT INSTALLATION 
The cylinder attached to the 
back-up line provides torque 
indication each time collars 
are run. 





ONE GAUGE for torque measure- 
ments of all size drill collars, 

drill pipe, tubing and casing. 
ACCURATE AND RELIABLE 
readings with calibration checks 
seldom required. 

CARE AND MAINTENANCE can be 
capably done by the drilling crews. 





PORTABLE INSTALLATION 
The torque assembly at- 
tached to the tong itself can 
be used for spot checks on 
two or more rigs. 














WRITE FOR DESCRIPTIVE LITERATURE 


MARTIN-DECKER CORPORATION, DEPT. P-6A 


3431 CHERRY AVENUE, LONG BEACH 7, CALIF 


World's principal manufacturer of Oi! Wel/ Drilling Instrumentation 





Designed To Help Industry 
Meet A Real Problem 


THE DRINKING PROBLEM 


_..and its control 
By C. A. D’Alonzo, M.D., F.A.C.P. 


Price $3.50 


This book deals not only with alcoholism generally, 
but also with its effects, care and treatment when 
encountered on the job. It provides answers to many 
important questions such as: What is alcoholism? 
What is industry’s role in the problem of alcoholism? 
What are the community problems related to alco- 
holism? What are the major signs that indicate ex- 
istence of a drinking problem? What is the treat- 
ment? Is there a cure? 

The author is assistant medical director of E. I. 
Du Pont de Nemours and Co., Inc. Du Pont is well 
known for its efforts to rehabilitate the alcoholic 
worker. 


Order from your bookstore, or: 
Book Department 
Gulf Publishing Company 
P. O. Box 2608, Houston 1, Texas 
AUGUST 1, 
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the all new 














| CURT 
_ ae 


Easy Opening 
Positive Closure 
Single Line Trip 


Deed 
aioe 














opening, side-mounted shutter valve that provides 
positive closure yet can be cocked with just two 
fingers. Tripping at any depth can be accom- 
plished by a slight pull on the single line, or the 
graduated trip rod may be used to actuate the 
valve at a preset distance off tank bottom. 

Precision construction of spark-proof, corro- 
sion-resistant materials assures the user of long, 
trouble-free service. The Curtin Oil Thief is avail- 
able in cadmium-plated cast brass or in all alumi- 
num frame construction. Replaceable two-inch 
barrels of Tempered PYREX®, aluminum or plastic, 
graduated in %-inch divisions, are available in 
12-, 16-, 18- or 24-inch sizes. 

For full information write for Bulletin T-361. 


*Patent Applied For 


W.H. CURTIN & CO. 


@ LABORATORY APPARATUS, FURNITURE & CHEMICALS 


| The new Curtin Oil Thief incorporates a full- 
| 


JACKSONVILLE © BIRMINGHAM + CORPUS CHRISTI 
CURTIN DE MEXICO, S.A. OF C.¥., MEXICO, 0.F, 
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If you are looking for new economies, here is a way 
to save money and maintain efficiency on your drilling 
rigs. Use WECO Air-O-Unions on the mud suction and 
return lines as well as all other low pressure lines on 
the rig. 

Their initial low cost is just the beginning of your 
savings. Make-up time is only a matter of minutes. 
With the Air-O-Union welded in place, plain pipe is 


inserted and the seal completed with a shot of air. No 
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THE 


WELL EQUIPMENT MFG. CORP. 


P. 0. BOX 19465 « 


Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 


or 


HA 
PLUG VALVES 


WECO 
AIR 
-Q- 

UNIONS 









ra be 


UNION 


cd 


ts Sie 


bolts, nuts or wrenches are required ... no close line-up 


is necessary. Seal is not affected by vibration, mis- 
alignment or pipe expansion. To break out, just deflate 
the tube. 

simple WECO 


Air-O-Unions on all low pressure lines and start econo- 


Switch to low cost, time-saving, 


mizing with your next rig-up. Air-O-Unions, in sizes 


4” through 16”, are available from your supply store... 


or ask your WECO or Chiksan representative. 


HOUSTON 24, TEXAS 





weco 
AIR ° CUNION COMPOUNDS SNATCH BLOCKS 
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Parkersburg Chain Driven Pumping Units 
are available from sizes CH25 to CH320 


ESIGNED FOR LEADERSHIP The Parkersburg Chain 


Reducer — heart of the Parkersburg Chain Driven Pumping Unit 

— is designed to give you outstanding performance for many years. 
We start with the rigid all-welded case and precision tapered roller bearings 
on all shafts. Then we select the chain drive with a liberal safety factor to give 
you long life and reliability. 

Precision heat treated chain and machined flame hardened sprockets 
insure minimum wear. Operating in a bath of light oil, all parts are thor- 
oughly lubricated for minimum friction and long life. Adjustment of chain 
for wear is easy. In short, that long, 
trouble-free operation — for which 
Parkersburg Units are famous — is Pa rke rs b LI rg 
designed into them. 

When you need a pumping unit, get 
a Parkersburg Chain Driven Unit. 


Division of Parkersburg-Aetna Corp. 


HOUSTON + COFFEYVILLE «© PARKERSBURG 
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3 heads are better Gham I... 


Often a utility electric power company oil producers, pipeline personnel or 
engineer enters into a decision with refinery engineers. As a matter of 
one or more oil company engineers interest the triple pumper in the photo- 

. effecting the economy of operation. graph pumps simultaneously from three 
This assistance is available anytime to producing zones. 


- Utility Electric Power 
Petroleum Electric 
saves money, manpower, 


Power Association maintenance and serves 
BOX 35006, DALLAS 35, TEXAS you better automatically 





A list of P.E.P.A. members will be furnished on request 
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only 0000 offers 


4 Distinct Services in the 





PGAC-608 


EQ Acoustic Log 

“gE Sata Log 

mae EX Sata Cement Log 

= REPEATABILITY ED Geophone & Calibration Services 





These Acoustic Services, with PGAC’s many other 
logging services, provide every type of trustworthy 
logging now developed for oil well operations. 


GauGgzEGa= 


7730 Scott Street Phone: Riverside 7-1300 Houston, Texas | GHEMETRON /| 


PGAC SUBSIDIARIES 


CANADA: Perforating Guns of Canada, Ltd. FRANCE: PGAC Sahara, S.R.L. ARGENTINA: Servicios Tecnicos Atlas, S. A. 
VENEZUELA and BOLIVIA: Servicios Tecnicos Atlas, C. A. PANAMA: International Technical Services, S. A. 
' GERMANY: Deutsch-Amerikanische -Olfelddienst, G.m.b.H. | UNITED STATES: PGAC Development Company 
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ALLOY STEEL 





A.S.M.E. Approved 


SSS-100 is approved for use in the 
construction of welded pressure ves 
sels according to the requirements 
of Section VIII of the ASME 
Boiler & Pressure Vessel Code 
Case No. 1298—Special Ruling 





Sheffield’s New SSS-100 Meets 


(Triple S-100) 
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Growing Need 





For Tougher Steel 


Quenched and Tempered Alloy Constructional Steel With New Weight-Saving Strength — 
Greater Durability Under Punishing Loads— Excellent Weldability for Easier Fabrication. 


Here it is! Sheffield’s answer to the challenging need 
for steel with new qualities to meet the pressures of 


today’s construction: 


es sisnids th dia esheets a CR = 
New Sheffield SSS-100 
' ‘Tensile Strength 115,000 psi minimum _ ! 
i Yield Strength . 100,000 psi minimum; 
Elongation (in 2 inches) 18 minimum 
Reduction in Area . . . . 50% minimum 
SSS-100 may be furnished to requirements of ASTM 
A-300 at -50°F in firebox or higher quality levels. | 


SSS-100 is the steel to specify—to demand—for storage 
tanks and pressure vessels, bridges, earth movers, heavy 
construction machinery, transport equipment, tank 


ou? 
ARMCO 
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trucks, TV towers, fabricated structural shapes, missile 
ground-support equipment—any application that calls 
for a versatile combination of high strength, toughness 


and excellent weldability. 


Sheffield SSS-100 is available in plates from ;*, to 2 
inches thick, in blooms and billets for forging and sub- 
sequent heat treatment. Heat-treated bars can be fur- 
nished on inquiry. Also supplied heat treated to 321 
minimum Brinell for use where resistance to impact 
abrasion is required. 

For complete information and technical service, write 


Sheffield Division, Armco Steel Corporation, Attention 
Alloy Sales, P.O. Box 3129, Houston 1, Texas. 


Sheffield Division 
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This man is a Halliburton Tester. His work is extremely specialized, 
and he talks your language... he knows and understands your — 
problems. Ever wonder why? It’s because you helped him learn 
... Every Halliburton Tester spent the early part of his career 
gaining valuable oilfield experience on countless cementing jobs. 
This is a prerequisite to becoming a Halliburton Tester...It is 
the only way to learn the always varied, often intricate problems 
connected with most all wells. It takes time to become a good man 
around a well. Your Halliburton Tester has spent this time... 
learning his job and your problems. Put his experience and vast 

array of testing tools to work for you on your next test. 
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WHAT’S HAPPENING 





Leaders lock horns 
on key energy 


By Don E. Lambert 
Wortp Or Staff 


TWENTY OIL, GAS AND COAL LEAD- 
ERS, government officials and educa- 
tors picked a common ground late in 
June to air conflicts and mutual prob- 
lems concerning government relations 
with the fuels industries. 

The common ground was the Sec- 
Institute held at 

in Washington, 


ond Annual Energy 
American University 
D. C. Worip Or was the only pub- 
lication represented at the five-day 
meeting. 

Many 
sented, both in the papers and in off- 


significant ideas were pre- 
the-cuff discussions. But, perhaps most 
important was the agreement that oil, 
entering a new era. 
agreement the 
the Administration 


gas and goal are 
this 
that 


Paralleling was 


recognition 


and the Federal government continue 
to feel that the 
not meeting their social responsibili- 
ties in their highly competitive efforts 
to capture markets, supply customers 
and satisfy stockholders. And the gov- 


fuels industries are 


issues 


ernment is planning to play a much 
stronger role in correcting this situa- 
tion. 

Following are some of the key 
thoughts expressed on four problem 
areas during the Institute. 


Will oil take its cue 
from coal on depletion? 


PETROLEUM AND COAL LEADERS 
agree to the need for a depletion pro- 
vision. But that is where their agree- 
ment ends. 

Because of the higher rate it re- 
ceives, the oil and gas industry is 
forced to exert every effort to main- 
tain the status quo. Coal, on the other 
hand, is directing its efforts toward 





Expenditure 
. Dry hole costs 
. Lease rentals 
. Lease acquisition costs 
a. Leases later proved unproductive 


Wh 


b. Leases later proved productive 
4. Other exploration expense, such as 
geophysics, geology 


a. Areas later proved unproductive 


b. Areas later proved productive 


on 


. Intangible drilling costs of produc- 
ing wells 


6. Tangible equipment on producing 
wells 

/. General lease equipment on pro- 
ducing properties 

8. Production costs 


5s almost never used. 


ntemplated. 
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Tax Accounting Treatment of Expenditures in the 
Finding, Development and Production of Oil and Gas 


* Taxpayers who have elected to capitalize intangible drilling costs have the additional 
option either to expense or capitalize dry hole costs. 


** An area of interest is one in which further exploratory work is at least conditionally 


Tax Treatment 
1. Expensed as incurred * 
2. Expensed as incurred 
3. Capitalized upon acquisition 
a. Capitalized cost charged off as 
loss upon surrender of lease 
b. Capitalized cost recoverable as 
such only through cost deple- 
tion 
4. Capitalized if on an area of inter- 
est**; otherwise expensed as in- 
curred 
a. Capitalized costs charged off as 
a loss upon surrender of prop- 
erty 
b. Capitalized cost recoverable as 
such only through cost deple- 
tion 
5. Option to expense as incurred or 
to capitalize and recover through 
cost depletion 
6. Capitalized and recovered through 
depreciation 
7. Capitalized and recovered through 
depreciation 
8. Expensed as incurred 


The option to capitalize intangibles 
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an increase from the present 10 per- 
cent rate to 15 percent. 

In presenting their arguments sup- 
porting an increased percentage, coal 
leaders offered some ideas of interest 
to oil and gas producers, i.e.: 

® Congress has given some, but not 
enough, recognition to the problem 
of inflation in respect to deductions 
for depreciation of capital assets. Cer- 
tainly, it should not go backward now 
and, by reducing deductions for capi- 
tal exhaustion of mines (or oil and 
gas impose on the mineral 
industry the full impact of confisca- 
tion resulting from inflation. 


reserves ) , 


@ If capital value is to be recovered 
from earnings, which is the only pos- 
sible source of recovery, the rate al- 
lowed for capital recovery in profit- 
able years must be high enough to 
the make any 
recovery in loss years. This can be 
accomplished only by percentage de- 
pletion. This aspect of percentage 
depletion has not been eliminated by 
the provisions for carrying back and 
forward losses of the taxpayer. 

@ Unless profitability should im- 
prove to an extent not now foresee- 
able, an increase to 15 percent for 
coal would not bring the industry’s 
actual average depletion provision up 
to anywhere near the 10 percent gross 
ceiling, but would tend to bring the 
average up somewhat above the pres- 


overcome failure to 


ent inadequate capital recovery. 
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Taxation 

Richard Gonzales, director, Hun 
ble Oil & Refining Company 

Richard ( Hirschberg, asst. gen- 
eral counsel, National Coal As- 
sociation 

Rolla Campbell, consultant, Island 
Creek Coal ( ompany 


Donald C. Harberger, University 
ot Chi izO 
Stephen L. McDonald, Louisiana 
State University moderator 
Natural gas regulations 
William Murray. chairman, Texas 


Railroad Commission 
William Elmer 
Gas Transmission ( ompany 
Charles H. Frazier, United Gas 
Improvement Company of 
Phil idelph a 

Jerome J. McGrath, attorney 

W. S. Goldston, president, Gold- 
ston Oil Corporation 

John Boatwright, former Indiana 
Standard vice president, now 


pre sident, Texas 


industry consultant-—moder- 


ator 


U.S. trade policies 
Minor Jameson, executive vice 


president, Independent Petro- 





Panelists at the Second Annual Energy Institute 


leum Association of America 

Elmer Bennett, former Unde: 
Secretary of the Interior 

Charles J. Potter, president 
Rochester and Pittsburgh Coal 
Company 

John H. Lichtblau, Petroleum Re- 
search Foundation 

Carroll L. Christenson, University 
of Indiana 

Sam Schurr. 
Future, Inc. 


Resources for the 
moderator 


Federal government's statistical 
program 
Neal A. Onstot, senior analyst 
Continental Oil Company 
Myles Robinson, economist, Na- 
tional Coal Association 
Rexford C. Parmelee, U.S. Bu- 
reau of Mines 
Daniel Parson, Northern Illinois 
Gas Company 
N. A. Baily, dean of American 
University’s school of Business 


Administration—moderato1 


Others 
John Kelly. Assistant Secretary of 


the Interior 
Frank Ikard, Congressman, Texas 








Four fallacies discussed. In addi- 


tion to a complete review of pro- 


depletion arguments, by petroleum 
spokesmen, the anti-views 


Main 


irguments against the depletion pro- 


and COdal 


also came under close scrutiny 


ision fall into these categories: 


1. There is no sound economic 


1 


reason why the taxpayers should be 


called upon to assure some ol the 


burdens of risk of private enterprise 
What better alte rnatilve & ill proz ide 


. ’ ’ 7 
he incentlve needed [0 @ Urne tive 


. ‘ ’ ’ 
fil h risk of findin adequate reserve 


; 


r the taxpayer Editor's note 

y - Percentage depletion makes the 
effective income tax relatively low in 
the mineral producing industries, thus 
leads to an excessive application of 


labor and capital resources to the 


finding and production of minerals, 
presumably at the expense of non- 
mineral industries. (This over-simpli- 


calion tails to con 


de r the fact that 


ind gas Operations assume heavy 
tax loads not imposed on non-muineral 
Editor note 


3. Percentage depletion is prejudi- 


Nadustlrte 


cial to conservation in that by pro- 
viding a special incentive to find and 
produce the affected minerals it leads 
to an earlier exhaustion of these scarce 


= 54 = RAE 


and non-r¢ produc ible resources lt 


, , ’ , “We : : 
aiso lead bountiful upplles a 


reasonable Editor's note. 


4. Rate of depletion on gross 1n- 
come should have been reduced as 


tax rates increased. In that way, the 


—— 


have re- 
Also, 


1?l¢ reased to 


value of deduction would 


mained relatively constant. 


ls prices would have 


fuel 
meet the 


ac k NOE le dar d that tec h noloet ally and 


deficit—and it is generally 


economically advanced societies are 
those 
that percentage depletion, by kee ping 
pric és lo IP 


with aAcCE€SS to cheah eneroey, 


Encouraging technological 
rai hicl 
standard of livin 
Editor's note. 


These are 


re al im pro €- 
l 
depends 


) 
aAaAvVance ipon 


ment in 


some of the arguments 
anti-depletion advocates, many of 
whom have never experienced a busi- 
ness risk of any kind, are using and 
will continue to use in their efforts 
to scale down the present percentage 
rates. Logical rebuttals, based on in- 
dustry experience, were presented at 
the Institute, and will be presented 
again and again in Washington. 

Important among these is the oft- 
repeated fact that petroleum explora- 
tion and production is distinctly dif- 
ferent from the manufacturing and 
trade operations that customarily 
serve as the basis for economic theory 
and analysis 

What effect this form of reasoning 
will have, in the face of the emotional 
anti-depletion approach colored by 


such terms as “loophole,” “subsidy.” 


“privilege,” and “preferential tax 


treatment’ -——only time will tell 


Trade policies curb 
industry development 


[HERE ARE TWO strong schools of 
though on U.S 
One is that imports should be re- 


fuels trade poli 1eS 


stricted to provide incentive to de- 
velop adequate reserves to insure 
national security—incentive that ap- 
pears to be working in reverse under 
current government policies. 

The other is that this nation should 
encourage imports to preserve our 
“dwindling” reserves, improve inter- 
national relations and help insure the 
political and economic stability of 
nations that are heavily dependent 
on oil royalties. 

As one government spokesman at 
the Institute put it, the areas of con- 
flict on this and other issues are so 


great that a national policy is needed 





on eae |e; 


to put competing U.S. fuels industries 
back in perspective in respect to their 
relationships with themselves, the 
domestic consumer and the rest of the 
world. 

During this complex, yet highly 
significant phase of the Institute, 
competing fuels leaders discussed the 
effects of 
on oil, coal and the consumer. Some 
of the thoughts in brief: 


U.S. import-trade policies 


Effect on oil. Inter-oil industry con- 
flicts are apparent. Companies with 
large overseas reserves, encouraged in 
the first place by the federal govern- 
ment to find and develop those re- 
serves, present arguments supporting 
relaxed import restrictions, Independ- 
ent producers are just as emphatic in 
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conservation goals to be achieved in 
the production of energy sources, a 
comprehensive view of our national 
the effective 
nance of fair competitive practices in 
the marketing of fuels. 

In short, a National Fuels Policy is 


security, and mainte- 


expected to place everything in its 
proper perspective, apparently with- 
out regard for the consumer’s free- 
dom to select the fuel he prefers, Or 
for the freedom of industries to com- 
pete under a free enterprise system. 


Natural gas cuts deep 


have, but also it is the cheapest method 
of meeting expanded demands for 
firm winter deliveries of gas. 

4. The utility rate base method of 
regulating producer prices is com- 
pletely unworkable. Because of this 
method, natural some time 
has been priced far below its true 


gas for 
value as a fuel. 
It is interesting to note that on 


more than one occasion the courts, 


the Federal Power Commission, 
were given the blame for the inept 


handling of producer regulation. For 


not 


the most part, long delays in court 
decisions on FPC methods of regula- 
resulted in the 
backlog of producer rate cases. 


tion have ridiculous 


Gas industry views. Following is a 
brief analysis of the thoughts expressed 
on natural gas regulation at the 
Energy Institute. 

® Producers’ viewpoint. Regulation, 
or preferably no regulation, of pro- 
ducer gas prices at the wellhead must 
—not 
decisions. Regulation by the judiciary, 


be based on legislation court 


as the courts themselves have de- 
clared, is neither sound nor practical. 
The courts can interpret legislation, 
but they cannot administer regulation. 

If there must be regulation, legisla- 
tion prescribing area pricing and pre- 
scribing the standards upon which it 
should be based is urgently needed. 
And there is serious doubt that even 
this will work. Haphazard stopgap 
methods to comply with a completely 
unworkable Supreme Court decision 


must be eliminated if this nation is 





— ane sae its 
— me 

re- their stand against the relaxing of ening the economic and _ political 
se restrictions. stability of our energy producing allies. 
to In the latter vein, statistics were On the other side are those who be- 
lly presented to emphasize the impact of — lieve current policies will accomplish 
nd imports on domestic crude oil pro- just the opposite. 
are duction. Also, examples were given Still another philosophy, gaining 
7 to prove that the current federal support in many quarters, is that 
in policy of restricting imports has re- since the above conflicts (plus many 
ca ceived general industry endorsement others) can never be resolved by the 
e- several times during the past 25 years. competing fuels industries, a National 

One example was an American Fuels Policy is needed to provide an 
Petroleum Institute resolution passed adequate analysis of the pricing pat- 
nts n November 1934, the fifth para- terns in fuel marketing, the national 
of raph of which read: 
1S1- “That the Federal Government 

nd hould so regulate the im porta- 
rts mm of crude oil or refined prod- 

; cts. as to balance broduction e if e 
pated into coal's profits 
in- vith consumer demand. Imports 
at uld be regulated to some per- 
red tage relations] lp to domestt COALS AGGRESSIVE CAMPAIGN 

production so long as this 1s against the gas industry boils down 
of t- ‘sary to effect the balancing to these statistics: 

ra- ipply and consumption.” In 1946, coal supplied 56 percent 
lif- Similar endorsements were made of U.S. fossil fuels consumption, com- 
nd the Petroleum Industry War Coun- pared with 11.6 percent by natural 
ily cil in 1945, the National Petroleum gas. In 1960, coal’s share had dropped 
ry Council in 1949, and the National {9 39 percent, while gas had increased 

Petroleum Council with a further 4, 343 percent of the total. 
ing definition of policy in 1950. Inde- Conceding that gas is not the only 
nal endent producer groups have sup- contributor to their loss of domestic 
by orted this philosophy for decades. markets, coal leaders are pressing on 
ys these points: 

1X Effect on coal, Coal leaders side with 1. Gas transmission companies are 

ndependent crude oil producers on making off-peak industrial sales of gas 
he imports issue, using many of the “below cost,” thus are taking custom- 
ime arguments. ers coal could compete for, if prices 

One of coal’s major problems is the — were equitable. This practice is “wast- 
nequity of import-export regulations —jng” a valuable resource that, accord- 
between the U.S. and other nations. ing to the U.S. Supreme Court in the 
Examples were given to show how (Consolidated Edison case. “should be 

7" coal’s domestic and foreign sales have — |imited to uses to which it should be 
4 dwindled because many countries put, uses for which another, more 
“6 have imposed prohibitive tariff bar- abundant fuel may serve equally 
* riers against U.S. exports, while the well,” 

U.S. government makes coal subject 2. If all classifications of service 
hly - open and direct attack by energy were to bear their fair share of the 
oe mports” into this country. costs of rendering such service, inter- 
the he coal industry believes the fed- _ruptible industrial rates in many areas 
oe eral government should either provide would be higher in cost than coal. 
me fossil fuels with ample protection To keep from losing these sales, pipe 

igainst imported energy sources, or lines are requiring the firm users to 

promote free trade in energy. carry the costs previously borne by 

n- the interruptible users. What this also 
ith Effect on the public. Conflicting means is that coal is “subsidizing” the 

in lews run rampant here. On one side _ gas industry. 

rn- ire those who believe current govern- 3. The best answer to conflicts be- 
re- ment fuels trade policies benefit the tween coal and gas is the utilization 
ing U.S. public by keeping a downward of underground gas storage. Not only 
nd- pressure on prices, protecting our 1s terminal storage the best conserva- 
in ‘windling” reserves, and by strength- tion tool the pipe line companies 
61mm AUGUST 1, 1961 WORLD OIL 
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to be assured Ol 
reserves 
& Transmission company viewpoint. 


ft natural 


Reeulation of as prices Is 


hurting the pipe lines. Legislation is 
needed to exe mpt the Federal Power 
Commission from applying the utility 
approach 

Coal is becoming more competitive, 


vet does not appear to be satisfied 


Now, the 


want all gas to 


with the volume gained 


ge ‘ : 
industry's leaders 
carry the same price at the city gate. 


Interruptible sales of gas are sound 


because the over-all cost is less 

& Distributors’ viewpoint. The 
opinions of distributors on natural 
vas reculation Vary widely, depending 
fields. 


competitive conditions in the various 


on distance from gas relative 
markets served, length of time a dis- 
tributor has been serving natural gas, 
nature of the supply facilities, plus 
many other factors 

However, it is generally agreed that 


FPC gas 


producer rate cases has seriously 


the tremendous backlog of 


hampered distributor operations. 
Many people recommend that this 
problem be solved, either legislatively 
regulatory basis (and it is 
that 


provisions which keep to a bare mini- 


or ona 


believed either is possible), by 


mum the regulatory requirements as 


they may apply to the small pro- 
ducers. 

As pointed out in the July Worwp 
Orn. the inde pe ndent producers are 


far from convinced that this approat h 
Pa ill solz é Editor's 


note ) 


their problems 
> State regulatory agency viewpoint. 
A key point of discussion in this area 
was the possible conflict between state 
and federal authority on enerey fuels 
matters. Here are some of the thoughts 
on this subject. 
While the energy 


have worried in the past about pos- 


producing states 


sible conflict between the pricing 
FPC 


functions of the 


functions of the and the con- 


servation individual 


states, that worry has now material- 


ized into an actual head-on collision 
between these functions 

Late in May, FPC announced two 
proposed rules changes in Dockets 
R-199 and R-200. One of these rules 
provides that a producer cannot pro- 
than 1 thousand cubic 


duc e more 


feet of gas per day for each 8 million 


cubic feet of originally dedicated re- 
serves. 


Here, for the 


mission is specifying a 


first time the Com- 


rate ol pro- 
duction, as well as the price to be 
paid at the wellhead. By this action, 
the Commission would not only usurp 
the traditional, historic role of the 
states in establishing production rates, 
but also it would do extreme violence 
to other conservation 
fully worked out by the 


the years. 


cone epts care- 
individual 


states ove! 





fuels industries agree 


The 
that: 
@® Federal 
have played a key role in the eco- 


fossil 
vcovernment statistics 


nomic and political development of 
the United States. 


@ From now on fossil fuels will 
feel the impact of new forms of 
energy (solar, nuclear, etc. Soviet 


competition in world markets, plus 
energy use and production in every 
need for much 


country—creating a 


broader statistical coverage in the 
future. 
@ Serious gaps now exist in the 
government's statistical program. 
However, the fuels industries do not 
agree on the approach to take in 
filling the gaps. 


According to one of the coal econ- 


omists, “The basic statistical needs 
of the (coal) industry can best be met 
at the feedral level.’ This includes 


statistics on U.S. coal production, or 
supply; consumption, or market de- 
mand; distribution; and competitive 
fuels. 

An oil industry economist suggests 
the following division of responsibility 
between the Federal government and 
the petroleum industry for collecting 
statistics: 

& Government statistics should be 
directed to areas affecting national 
security and broad public policy, such 
as foreign trade, regulation, taxation, 
mobilization, and the general eco- 
nomic well-being of the nation. 

® Industry sources should collect sta- 
tistics which are needed at frequent 
intervals for making its day-to-day 
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Such provisions, if adopted by 
FPC, would uproot most of the busi- 
ness practices of the industry, cast 
doubt on the workability of the area 
pricing system, but most important of 
all, create havoc with state conser- 
vation functions. 

There that the 
FPC intends to modify these proposed 


rules before putting them into effect. 


is unverified word 


It is hoped that the Commission will 
recognize and avoid such conflict with 


state responsibilities. 


Federal data costs 
solution hits a snag 


operating decisions. Obviously, the 
taxpayer cannot be expected to as- 
sume the cost of assembling and dis- 


tributing these facts. 


Problem areas for oil and gas 
1. No 


determine with any degree of accu- 


one has yet been able to 
racy how much oil is actually found 
in a given year. 

2. There is a great need for figures 
on replacement costs of petroleum. 
However, there are no published 
studies that approach even minimum 
standards of reliability. 

3. Approximately 40 percent of the 
industry's total refined product sales 
consists of kerosine, distillate and re- 
sidual fuels. These are the products 
most affected by inter-fuel 
competition from natural gas and coal 


directly 


in industrial, utility and home heat- 
ing markets. However, no definitive 
figures are available which show the 
complete end-use of these petroleum 
products. 

4. The lack of adequate informa- 
tion on petroleum operations in for- 
el 
in currently available data. Oil is the 


gn countries is a major deficiency 
single most important item in foreign 
trade—-measured either in dollars or 
in tonnage—-and the government is in 
the best position to secure information 
relative to this subject. 

5. Perhaps the most common com- 
plaint by users of federal statistics is 
the time-lag between the end of a 
reporting period and the publication 
date of the final report. The End 
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Part |: Economics and Application 


Small diameter well completions 


By R. W. Scott and Jack F. Earl 


Engineering Editors, WorLtp Om 


DuRING THE PAST FEW YEARS, small diameter well 
completions have increased markedly in all geographic 
areas of oil and gas production operations. Although the 
technique of using small cased wells is not new, a full 
range of equipment only recently has been made avail- 
able in small sizes. Operators report that all types of 
workovers now have been conducted successfully in cas- 

as small as 27-inch OD. 

Stekoll Petroleum Corporation generally is credited as 
ic first operator to adapt small diameter wells to all 
pes of production operations. In 1942, the company first 
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used 2-inch line pipe as casing in shallow Mid-Continent 
waterflood operations. 

In 1959, Humble Oil & Refining Company released in- 
formation on its experience with small cased wells. Since 
then, Humble and other major producers have completed 
many wells of all types, using the small diameter tech- 
nique. 

Small diameter well completions have been made in 
practically all oil provinces in the United States and 
Canada. Because of the mechanical success of the tech- 
nique and its economic benefits, it is anticipated that the 
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FIGURE 1—Single small diameter well completion. 


procedure will grow in popularity and acceptance. For 
example, in one area where conditions are favorable to 
the small diameter cased hole, about 70 percent of one 
major company’s completions currently utilize small 
diameter casing. ‘That company did not have a single 


small diamete1 cased well three years ago. 


This growing industry trend has prompted Wortp O1L 
to publish its Engineering Practices Report No. 4, “Small 
Diameter Well Completions.” 

lo prepare this report, Wortp Or asked operators 
and manufacturers of equipment throughout the United 
States and Canada about their experiences with the tech- 
nique, In addition, a detailed literature search was con- 
ducted and all available information on the subject was 
compiled so that Engineering Practices Report No. 4 
would include the thinking and experiences of many tech- 
nical operating people throughout the oil industry. 


DEFINITIONS 


Che small diameter well completion technique has been 


refined and modified considerably during the past few 
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FIGURE 2—Concentric dual small diameter well completion. 


years. Since Humble Oil & Refining Company was the 
first major operator to adopt the procedure in over-all 
operations, much of the credit for these refinements must 
be given it. Other large producers since have adopted the 
technique and have contributed significantly in new and 
better methods of installing, completing and producing 
small cased wells. 

A variety of names were proposed initially for small 
diameter wells, including “‘slim hole,” “‘tubingless,” ‘“‘cas- 
ingless,” etc. Of all terms proposed, “tubingless com- 
pletion” probably has become the most accepted. 

During early work with the method, “tubingless com- 
pletion” was an apt description since no inner tubing 
strings were used in wells cased with 27-inch OD pipe. 
All production was handled through the casing string o1 
through a hollow rod string in some pumping wells. As 
more equipment became available, however, many small 
diameter wells were equipped with inner tubing strings 
and essentially became miniaturized counterparts of con- 
ventional wells. 

Thus, early terminology has become confusing for sev- 
eral reasons: 

1961 
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FIGURE 3—Combination parallel string (triple) and con- 
centric multiple completion. Total producing zones—4. 


® Many 


tubing strings. 


“tubingless completions” are equipped with 


® All wells are equipped with a string of pipe serving 
as an oil casing string, which precludes use of “casingless” 
terminology, 

@ “Slim hole completion” is not entirely applicable since 
it has not become common practice to utilize slim hole 
drilline techniques in drilling the wells. 


For clarity and because it can be applied generally, the 
term SMALL DIAMETER WELL COMPLETION has 
been selected to describe the completion procedure unde 
discussion in this Engineering Practices Report. 

Small diameter wells may be defined, for the purpose 
his report, as wells equipped with casing that cannot 
ve 23¢-inch OD tubing as an inner tubing 

The majority of small diameter wells have been 

ipped with 27-inch API tubing, both EUE and reg- 

iltthough some operators have utilized 23 e-inch EUE 

\PI tubing and 24-inch line pipe as casing. Also, other 
ors have successfully used 34%-inch OD tubing. 
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Single completion. A single small diameter well com- 
pletion refers to a well equipped with surface pipe and 
one string of small diameter tubing or line pipe set as 
an oil casing string. Downhole producing equipment is 
optional and varies according to the type well (oil, gas, 
injection, etc.), operator preference, and the area in 
which it is completed. Figure 1 shows a typical single 
small diameter well completion. 


Concentric dual completion. This type consists of 
surface pipe, a small diameter oil string and a smaller 
diameter inner tubing string set on a pack-off assembly. 
The completion is utilized in the same manner as early 
type conventional dual completions. That is, zones are 
perforated above and below the pack-off assembly point. 
One zone is produced through the concentric tubing 
string—usually 144-inch OD or 14-inch OD if 27-inch 
OD casing is used—and the other zone is produced 
through the tubing-casing annulus. 

Downhole equipment again is optional although most 
operators use some type of circulating valve (generally 
a sliding sleeve) on the small inner tubing string, Con- 
ventional packers may be used, or pipe may be set and 
packed off in a landing nipple. Also, cross-over equip- 
ment may be used, if desired. Figure 2 shows a typical 
concentric dual small diameter well completion. 


Parallel multiple completions. These wells are 
equipped with adequately sized surface pipe to pass the 
required number of oil strings and either 2, 3 or 4 small 
diameter oil casing strings, depending on the type comple- 
tion to be made, whether dual, triple, quadruple, etc. 

Figure 3). 

Again, downhole equipment requirements will depend 
on varying factors and operator preference. At this writ- 
ing, as many as four oil strings have been set. 

It should be mentioned that combination surface 
strings have been run to accommodate 12-inch blowout 
preventer hook-ups required to pass quadruple tubing 
hangers. In such cases, a single joint of 133¢-inch casing 
is run at the top of the normally-used 1034-inch surface 
string. 


Combination parallel and concentric multiple 
completion. Wells of this type have been completed ex- 
tensively in South Texas oil and gas zones. In such cases, 
multiple oil strings are run and cemented. (To be discussed 
in Engineering Practices Report No. 4, Parts 2 and 3, 
in the September and October issues of Woritp Ot. 
Small concentric tubing strings then are installed in each 
oil string, resulting in two or more (depending on the 
number of oil strings) concentric dual completions in the 
same bore hole (Figure 3). 

For example, if sufficient reservoirs are present in a 
given case, it is conceivable that eight separate zones 
could be produced from a well having four strings of 27- 
inch casing and four smaller inner tubing strings. The 
well actually would consist of four concentric dual com- 
pletions in a single bore hole. 

The preceding discussion illustrates types of small diam- 
eter well completions made to date. Inner tubing strings 
with gas lift valves or rod pumping equipment are com- 
monly used to lift oil wells and hydraulic pump- 
ing installations also have proved successful. A detailed 
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discussion of this phase of small diameter well operations 
will appear in a later section of this Report. 


ECONOMICS AND APPLICATION 

Small diameter well completions have been used suc- 
cessfully in most major oil and gas producing areas 
to depth in excess of 12,000 feet. Although many such 
completions have been made, some areas still present 
problems which make successful small diameter well 
completions—and_ especially parallel multiple comple- 
tions—difficult. 

Of the many operators contacted in preparing this 
report, almost all have reservations as to the over-all ap- 
plication of small diameter wells. The concensus is that 
significant savings can be made if the procedure is applied 
judiciously on a selective area basis. 


Advantages. Most operators have one basic reason for 
using small diameter well completions—they cost less 
money. However, there are a considerable number of 
secondary considerations relating to economics of the pro- 
cedure in general. 

The following reasons are those most often cited by 
operators for using small diameter well completions. Once 
again, it should be emphasized that these remarks are 
based on factors in a specific area. All of them will not 
apply to operations in general. 

1. Smaller investment. Initial equipment investment is 
reduced and payout is obtained in a relatively short time. 
Chief savings are obtained through elimination of large 
OD oil casing strings. 

2. Small reservoirs can be depleted economically. ‘These 
reservoirs normally would not support expenditure of 
larger sums of money required for conventional comple- 
tions. 

3. Capital saved is readily available for investment. 
One operator has estimated that enough money is saved 
in the drilling of seven small diameter completions to 
drill an additional well. This factor, of course, will vary 
with area and type of completion contemplated. 

4. Maximum return per dollar invested. Since most 
U.S. production is prorated and since small cased wells 
will adequately produce these prorated volumes of fluid 
under normal conditions, some operators feel there is 
no reason to spend additional money for larger equip- 
ment to produce the same amount of oil. 

Of course, this reasoning is based on the assumption 
that allowables will not be raised substantially in the 
foreseeable future and that they will remain within the 
producing capacity of the small cased wells. 

One operator cites this example: a conventional well 
costing $100,000 can produce only 90 barrels per day 
under state proration. A small diameter well in the same 
field costs $80,000, but it also can produce only 90 bar- 
rels per day. So the small diameter well is more prac- 
tical from an economic standpoint. 

On the other hand, a well with substantial producing 
potential in a non-prorated state might be restricted by 
small casing. 

5. Excellent means of testing questionable pay zones 
at depth in new wells without expenditure of large sums 
of money for larger size casing. This is extremely helpful 
in areas where stimulation is required before the true 
potential of a well is revealed. Obviously, it is much 
for an operator to decide to set 


easier and cheaper 


60 


27-inch pipe on a questionable well instead of 7-inch 


pipe. 

6. Old wells previously considered dry or non-commer. 
cial can be re-entered at minimum cost and tested. Usu.- 
ally, the old hole is cleaned out with a 27-inch tubing 
string equipped with bit, latch cementing equipment and 
safety joint. After clean-out to bottom, the string is ce. 
mented in place through the bit. Only one trip is required 
for the complete operation. If the well is dry, tubing 
is backed off at the safety joint, which is positioned above 
the cement fill-up point, and recovered. 

7. Completion costs can be reduced. Once cement plugs 
are bumped, the rig can be released (if well has been 
cemented through the tree). Thereafter, all logging, per. 
forating, etc. is done with service company equipment by 
the wireline method. 

8. Parallel multiple small diameter well completions 
permit positive segregation of producing intervals in a 
single bore hole. This type completion is especially ad- 
vantageous if applied in an area where the multiple zones 
encountered are susceptible to damage from mud or 
workover fluids. 

In many cases, good productive zones in conventional 
multiple completions have been damaged beyond repair 
during workover of other intervals in the well. This 
method allows the operator to treat each small diameter 
casing string of the multiple as an individual well. Each 
may be worked over without exposing the others to dam- 
age. In fact, it is often unnecessary to shut in other pro- 
ducing wells in a parallel completion while one is being 
worked over. 

9. Workover costs are often considerably less than those 
required for conventional completions. In many cases, the 
complete workover can be performed without a rig bj 
wireline tools. 

10. Parallel multiple completions are the most eco- 
nomical means of preventing drainage by offset opera- 
tors. Conversely, if an operator is offset by this type com- 
pletion, he is almost forced to duplicate the technique if 
he is to remain competitive cost-wise. 

11. Cheaper secondary development. According to one 
operator, a carefully planned secondary small diameter 
development program may result in 25% savings on pro- 
ducing wells and 30° on injection wells, compared with 
conventional drilling and completion methods. 

In the above instance, small diameter savings on 3,000- 
foot producing wells amounted to 38.30 on surface cas- 
ing, 49% on production string and 27.8% on pumping 
string 

For the same depth injection well, savings amounted 
to 38.3% on surface casing and 54.8% on the injection 


for an average saving of 40.5%. 


string—for an average saving of 51.8%. 

12. Indirect cost reductions. Several other economies 
have been made which are outgrowths of the philosophy 
rather than the mechanics of small diameter well com- 
pletions. One is the reduction in perforating cost due te 
decreased shot density. Another is the cost reduction ol 
sand fracturing and squeeze cementing jobs by using low 
volume and low pressure squeeze methods. 

Satisfactory results obtained with these techniques bj 
several operators in different areas indicate these cost 
reduction possibilities and others will be studied closel) 
with the adoption of small diameter well programs by 
other companies. 

13. Equipment availability, All types of artificial lif 
196! 
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TABLE 1—Small Diameter vs. Conventional Cost for Single 
Completions in Different Areas (1958-1961) 
Small | Average 
Depth Diameter | Conventional Percent 
AREA In Feet 2% Inch) Hole | Savings Savings 
California (11 wells)} 970-4,380 | (514”) 11 
West Texas 
20 wells 1,500—3,300 4$14"-514") 16 
Texas Panhandle 3,000 $23,500 29,400 (5'4”) $5,900 25 
Eastern-Central | 
Okla. 3,400 (414”) | 17 
Canada (Pembina 
field 5,000 37,500 | 52,200 (514”) 14,700 | 28 
Wyoming (Desert - 
Springs) 6,000 62,000 99,000 (514”) 37,000 37 
South Texas 6.700 37,400 65,450 (5”) 28,050 $3 
South Texas 6,800 38,150 50,700 (514”) 12,550 16 
South Texas 6,800 38,150 45,550 (414”) 7,400 1] 
Eastern-( Yentral 
Okla. 7,100 (419”) 17 
| 


programs, well stimulation techniques, workover op- 
erations and sand control methods have been applied 
successfully and economically to small diameter well 
completions. Since adequate miniaturized tools are avail- 
able, 


ing the procedure. 


there are few mechanical reasons for not attempt- 


[ables 1 and 2 show general cost comparisons of small 
diameter vs. conventional wells as reported by operators 


in different areas. 


Disadvantages. Many operators, however, are reluctant 
to attempt small diameter well completions. Some who 
have experimented briefly with the technique have been 
less than impressed with results—especially if the com- 
pletion resulted in expenditure of more money than a 
conventional well. 

As is 


diverse opinions exist even in companies successfully 


the case in many new oil field developments, 
applying the technique. For example, one district of a 
major company successfully utilizes small diameter wells 
while another will not consider even one more because 
of exceptionally poor results. Valid reasons for these poor 
results exist, and in most cases they support the view that 
such wells are applicable on an area basis only. 

However, it should be kept in mind that experience is 
probably the most valuable asset an operator possesses in 
applying the small diameter well completion. Companies 
which have actively pursued the technique have made 
great strides in solving many of the problems initially en- 
countered and previously considered insurmountable. 

The following disadvantages of the procedure were 
compiled from operator experience: 

1. Restricts production. Productivity can be restricted 
by use of small diameter casing, especially in highly pro- 
ductive water drive reservoirs, For example, there are 
many areas in which wells produce top allowable with 
very high water cut. If artificial lift equipment were re- 


TABLE 2—Small Diameter vs. Conventional Cost for Multiple Well Completions in Different Areas 


quired to lift these large fluid volumes, an operator would 
be hindered by the small cased well, and allowable pro- 
duction often could not be obtained. 


2. Corrosion can be a problem if small diameter wells 
are produced without inner tubing strings. In this case, 
corrosion attack is concentrated on the casing string 
proper, which can result in extensive well damage and 
casing failure. 

3. The technique is not suited to areas which require 
very high rate fracture treatments to obtain good produc- 
tivities. However, recent development of fracture fluid 
friction reducing additives have enabled operators to 
fracture 27-inch cased wells at rates comparable to those 
previously obtained in 51-inch casing in the same area. 

4. Small diameter wells cannot be deepened for appre- 
ciable depths below the cemented casing. This fact could 
cause considerable difficulty if an operator who utilizes 
only small diameter wells were offset by conventional 
completions and deeper pays were discovered. This oc- 
curred in one instance, at least. 

3. Washover of large inner tubing strings is impossible 
because of pipe clearances. This may prompt increasing 
use of 34-inch OD casing. 

6. Primary cement jobs have been difficult to get on 
parallel multiple completions. This is, perhaps, the most 
serious problem encountered so far. One operator has ex- 
perienced 100 percent failure in obtaining primary ce- 
ment jobs on triple string wells. 

7. Most operators do not apply the technique in areas 
which have reservoirs of long anticipated life. Reasons: 
corrosion and because several workovers are likely to be 
required during the life of the well. In general, operators 
do not like to work in a well with macaroni strings un- 
less necessary. 

8. Most workover rig crews are not trained in the use 
of small size equipment. If proper caution is not exercised 
by rig crews and close supervision is not available, the 
hole can be easily—and quickly—junked. 

9. Indiscrimate use of expensive, specialized equipment 
in small diameter wells can rapidly alter economics of the 
technique. Costs then can easily approach those of a con- 
ventional size completion. 

10. Caution must be exercised if small diameter wells 
are swabbed to completion. Lost swabs (prior to use of 
new aluminum types which are equipped with shear pins 
and are subject to removal with acid) have caused junked 
holes. 

11. Crooked casing can be a serious problem. Because 
of limiting drift diameter, pipe must be straight and free 
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| No. SD Small 
as | Depth Diameter 4 | Percent 
AREA Sete | in Bont Cost (2%”) | Conventional Cost Savings | Saving 
~outh Texas 2 } 6,800 $ 47,100 | $52,637 (5%4” x 2” concentric) | $ 5,537 11 
h Texa 2 | 6,800 47,100 | $47,500 (414” x 2” concentric) _ 400 1 
lexa 3 6,800 60,420 | $72,700 (7” x 2” x 2” x annulus 12,280 17 
lexa | 3 6,800 78,000 | $145,000 (2:7” x 2” x 2” x annulus 67,000 46 
“oast 2 7,200 86,100 $96,800 (544” x 2” x 1144”) 10,700 11 
Coast 2 7,200 | 86.100 | $110,500 (7" x 2” x 2” 24,400 22 
M 2 7,500 | 116.000 | $117,000 (2-434” x 2”) 1,000 I 
: 4 414” x 2%" 
cas. strings) | 
Note t experience of one operator I ies 56 tubingless completions in Texas and Louisiana. Nineteen ot these wells are luded in three triple completions 
oe al cor spletiona. “7 ! = a7 cease @ oo i ber n — at pte Ray oe 1,400 to 10,000 feet, and average savings indicated for those wells represent 19 
tional well cost. 
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TABLE 3—Itemized Cost Breakdown for 6,800-Foot Small Diameter and Conventional Wells in South 
Texas-Gulf Coast Area. 

















Triple 
Tubing 
Small Small Small j String 
Conventional Slim Hole Diameter (Conventional) Slim Hole Diameter Conventional) Diameter Dual 
Single Single Single Dual Dual Dual rriple Triple | Completion 
Completion | Completion | Completion | Completion | Completion | Completion | Completion | Completion | Each String 
( 85." O.D R5" O.D 854” O.D §54” O.D 85.” O.D 854” O.D 1034” O.D 95,” O.D 954” OI 
( O.!1 O.D 9%" O.D 544” O.D 1144” O.D 2%" O.D 7” O.D 2%" O.D | 2%" O.D 
»D O.D 2 °O.D O.D 934" O.D 1%” O.D 
Intangible Cost 
Drilling 317,00 $17,000 $17,000 $17,000 17.000 $17,000 $17,000 $17,000 $17,000 
Dav Work W x) ] ”) 1.950 G50 1.950 750 1.950 1,950 
C, g ra) D5 or 250 1,250 2 400 2? 400 2,400 
gg g LE.S.N H4 646 6465 1.646 H46 1,900 646 2? 400 2,400 
r neg (S.W_ Te wy) Gti) QOu) Gin) Gi) an) QO0) QO) 
2 ’ 1(\ uM) 450 650 650 2 S900) 1,590 1,984 
( ing S ‘ 767 737 67 767 730 1,103 WP25 00 1,250 
1) gM wn 2 OOO 2, 006 2,000 2 OOO 2 000 000 2 COO 2.000 
1 ¢ let : 7 ot 1,500 
S00 SO) 2 900 ? O00 O00 200 § 300 3.500 
Total Intangibles $28,063 $28,033 $28,019 $29,066 $29,033 $30,405 $32,700 $33,400 $34,894 
langible 
S oe ¢ P < Q e 24 S 23 Ba. $ 2.823 $ 2.823 < 735 $ 3,660 j $ 3,660 
p t ( 4 8,025 6,120 3, 124 8,025 240 | 8,688 18,360 8,360 
| } . 1 ¢ j 1.624 1.624 4.624 9 950 10,000 
We P ain 500 OO 2,100 2,100 1,600 5,700 5.000 6,000 
550 G00 GOO 200 2,400 
rotal Tangibles $22,621 $17,522 $10,143 $23,571 $18,472 $16,663 $39,973 $27,020 $40,420 
rOTAL COST $50,684 $45,555 $38,162 $52,637 $47,505 $47,068 $72,673 $60,420 $75,314 
Vells Neece ( ( 6 > 2 2 l 
Total ¢ 
Devel mie $s } > ) > SA 2 , > 2 >141,204 $145 16 $120,840 $ 75,3 
Profit to Investment 
Ratio 0.15 0.30 0.55 $.20 1.49 1.50 1.45 1.94 3.71 


logging, perforating and 


' ‘ 1] + 
i kinks to allow passage Ol 
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3. On workovers, emphasize that equipment used 


ther downhole tools. “miniaturized,” hence. constant caution should be exer- 


m : ie ae cised to prevent failures by mishandling 
12. Sand production can pose a problem if it is con- 


sistent and cannot be controlled by conventional means. 
Repeated workovers may be required in the small casing S. Think cmall 


4. Plan each job thoroughly from beginning to end 


ind chances of junked macaroni strings are increased, 


DRILLING 


Drilling techniques and practices for small diametei 


13. If circulating type bottom hole heaters are required 
as in California), small diameter casing is not feasible. 
lable 3 shows specific cost reports on small diamete: well completions do not vary extensively from conven- 


s. conventional wells. as reported by operators in differ- tional completions. 


ent areas, Recommended hole sizes for small diameter completion 
programs are indicated in Table 4. Since dual, triple and 
Planning. Experience has shown good job planning iS 
essential for successful small diameter well completions 


; . TABLE 4—Hole-Casing Size Relationship 
Most operators currently use engineering personnel on 














small diameter wells to closely supervise the complete werace PRODUCTION 
ee . r'YPE WELL Hole Casing | Hole Casing — 
Some companies have adopted the practice of calling —. eo MET <-y re ek me 
a meeting of all field personnel when small diameter well Dual. 1184 8° 7s 2-274 
completions are initiated in an area. All factors involved Quadrupk 1214 1034 97% 4-275 








ire discussed and explained priot to the job, sO personnel 


can be briefed thoroughly on correct means of perform- 





ng mdividual phases of the job. 


One important point always should be made: old con- 
cepts must be forgotten. For example, workovers with 
macaroni tubing at 10,000 feet obviously cannot be con- 
ducted using techniques normally applied with 41-inch 
drill pipe at the same depth. Once this point is clear, fail- 
ires due to personnel misjudgment are curtailed sharply. 

lhe following procedure is recommended for an opera- 


tor initiating a small diameter well program: 


1. Get all available information resulting from other 


operators’ experience. 


2. Educate field personnel prior to the job, and closely 
supervise initial work. 
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quadruple small diameter completions use standard hole 
sizes, the following discussion will exclude these sizes and 
present only those techniques used in drilling actual slim 
holes 634-inch or less 
Why drill slim holes? Slim holes can be drilled cheaper 
than conventional holes if drilling techniques and equip- 
ment are applied properly. Table 5 illustrates that use of 
drill tubing, or equivalent thin wall drill pipe, will lower 
weight and horsepower requirements by about 40%. At 
the same time, required hydraulic horsepower remains 
constant, or increases only slightly. 
In addition to a substantial reduction in rig require- 
ments, there are tangible savings in fuel, maintenance, 
WORLD OIL 
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TABLE 5—Comparison of Slim Hole to Conventional Rig 














Requirements 
Weight Drawworks 
*Drill String | Of Drill Engine | **Total Hyd. H.P. 
With String In H.P. Pressure | At Pump 
HOLE SIZI Collars Air (Lbs.) | (Input) Loss-PSI Sheave 
6l<-614 27¢- 6.52 62,800 | 246 1026 123 
- 9.32 76,800 | 300 801 &Y 
1 | 96,800 | 376 880 | 97 
| 
4 4 9 79,400 310 947 130 
} 1.34 99,500 | 386 | 1094 150 
} 14.04 | 103,000 400 856 110 
| 

ri j 13.3F 99,400 385 1215 251 
| 14.04 107, sn) 418 857 169 
j 16.6 # 116,800 455 786 14) 
6'b', 244- 6.57 79,300 | 310 1241 149 
9.3F 99.900 435 872 97 
; 132,900 515 961 106 
" 51 t 634 9.32 113,400 441 1040 j 143 
13.37 127,100 196 1251 172 
14.02 139,600 544 936 120 
“'2 —-13.3F 133,900 | 521 1497 309 
: 14.04 146,300 570 972 192 
{ 16.62 161,800 620 857 154 


t number of collars to allow carrying approximately 4,000 per 


* Assuming an annular velocity maintained at 120 ft./min.; jet velocity of 250 ft./sec. 


insurance, depreciation, moving cost, rig up and rig down 
cost, wireline, and other supplies. Labor, taxes, bits, and 
other fixed costs represent about 55% of the total cost of 
a well. 

The remaining 45°@ is the area in which savings in rig 
requirements may be found. Considering a conservative 


29@ saving on 


a slim hole rig operation, the over-all 
savings that would result in this type of operation would 
amount to 10-12%. 

A drilling fluid savings also may result. There is 25% 
less drilling fluid required in a 634-inch hole than in a 
77-inch hole, and 37° less if a 6'%-inch hole is drilled. 
This reduces not only water and mud costs but also 
earthen reserve and steel pit sizes. Some slim hole con- 
operator mest obtain drilling performances in small holes 
partitions 

Streamlining of rigs and drill strings alone will not 
provide a more economical operation. In addition, the 
operator must obtain drilling performance in small holes 
comparable to those in conventional hole sizes. 

wo key factors in the area of drilling performances, 
of course, are penetration rate and feet drilled per bit. 
Penetration rate in slim hole drilling of relatively soft un- 
consolidated formations compares favorably with rates in 
conventional hole sizes. This has been found true in South 
Louisiana, Mississippi and the Gulf Coast area. Also, the 
amount of footage drilled per bit is favorable, permitting 
possible net reduction in drilling CcOSts in these areas. 

In 113 slim hole wells drilled in the Denver-Julesburg 
Basin, savings on contract footage amounted to about 
>100,000. These wells averaged 5,500 feet in depth, and 


I { 1] 


most drilling was with soft formation bits 


except for 
last bit in each well, which was a medium hard bit. 
Slim hole drilling in Canada has been more a combi- 
ion of soft, medium-hard and hard formation drilling. 
Experience on 20 slim holes in Canada indicates that 
enetration rates are approximately the same as with 
conventional holes. However, other economic advantages 
hole drilling were found to offset the increased 
1used by higher bit consumption. Light rigs and 
rill strings play more important roles where roads 

itions are major costs. 
AUGUST 1, 


1961 WORLD OIL 


Definitions of hard or soft drilling are necessary since 
the terms vary in meaning throughout the country. In the 
western half of Texas and eastern half of New Mexico, 
Permian age beds vary from soft to medium soft in the 
redbeds, salt and anhydrite sections to medium hard to 
hard in dense dolomites and sands. The Pennsylvanian 
aged beds should be classified as medium hard to hard, 
and pre-Pennsylvanian beds as hard to very hard. 


Slim hole operations. In recommending slim hole (6'- 
634-inch) operations, drilling factors to be considered, of 
course, include: 


® Size of hole 

@ Size and type of drill pipe or tubing 
©@ Hydraulic requirements 

® Rig and component equipment 

@ Bits 


@ Fishing equipment 


Hole size. After several years of drilling 434-inch to 77¢- 
inch holes, economics and drilling results indicate the 
634-inch size is the most favorable. 

An AAODC survey was conducted recently to find the 
most popular hole sizes being used. One hundred and 
thirty-one companies participating in slim hole work, it 
was found, had drilled 3,216 wells with well bores 634- 
inch or smaller. Depth of slim holes drilled by these 
companies ranged from an average minimum of 3,115 








FIGURE 4—Tool joints for 27-inch drill tubing. 
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TABLE 6—Slim Hole Hydraulic Data 


Proposed Hydraulic Program 














Proposed Hydraulic Program From 
Assumed Case | to 3350 Feet | 3350 Feet to 7000 Feet 
SURFACE EQUIPMENT 
Pump 
Pi ) 5 
Le 1 10 10 
st 55 (Minimum 18 (/Minimun 18 (Minimum 
4 ID. x Let ID. x 401} ” .D. x 401 I.D. x 40 Foot 
{ LD Lengt} 2” I.D. x 45 1 ” T.D.x 451 2” J.D. x 45 Foot 
s D Le 2”1.D.x 41 2”1.D.x 41 ” 1.D.x 4 Foot 
K Ler 9 LD. x 40} 214” I1.D. x 40 I 21,” 1.D. x 40 Foot 
DRILLING EQUIPMENT - 
Size Hole Al, 614” 614’ 
Drill Sten " 274” N-80 Tubing 6.50 It 274” N-80 Tubing 6.50 I | 974” N-80 Tubing 6.50 Ib. 
Type 7 Joint OMSCO—Thread II OMSCO—Thread II } OMSCO—Thread IF 
To ) VI 2746" I.D. 274,” J.D. 27 46” I.D. 
Dr 4 tal I 270 Feet 270 Feet 270 Feet 
D I.D O.D x I.D. 2” O.D. 314” x I.D. 2” O.D. 3 zs LD. 2° 
Mud Type 12.5% Oil Base at 5700 Feet 12.5% Oil Base at 5700 Feet 12.5% Oil Base at 5700 Feet 
Mud Weight Lbs. per Gallor Assume 10 lb. per Gal Assume 10 Ib. per Gallor Assume 10 lb. per Gallon 
(1) Circulation Rate In Ga per M t ini Minimen 230 Minimum) 200 | Minimum) 140 
PRESSURE LOSSES FOR 1000 FT. OF DRILL STEM as eee 
PLUS COLLARS AND BIT 
4) Thro Surface |] pment 15 P 5 I 18 Psi 
5) Thr 1000 D 197 P 152 | 78 Psi 
) T gh Dr ar | 11 P 108 | 57 Psi. 
7) Through I N . 23 P 51 41 Psi 
8) Ar i Dr ar 13 Psi g | 6 Psi. 
Q Around 1000 Ft f Dr Stem °0 P. 151 8 Psi 
(10) Total Pr It r 739 | 653 | 508 Psi 
(11) Total Pr I Cor Mud W 
I | , 
x Mud W bt = \ 104 739 739 P. 10 x 65 653 | 1049 x 508 = 508 Psi. 
Depth: 1000 Feet of Drill Stem I Feet Dr " } 70 Ft. = 1270 Ft + 270 Ft. = 1270 Ft + 270 Ft. = 1270 Ft 
ADDITIONAL PIPE THAT CAN BE ADDED BEFORI —_ 
REACHING RATED PUMP CAPACITY Actual Usage Actual Usage Actual Usage 
Pr re Rating of Pumr 1000 |} 1000 | 1000 Ps 
14) Pressure Loss for First 1000 Ft. of Drill Stem P 
Bit (Sat Line (11) Above 739 P 653 I 508 Psi 
) I i for Additi f \ 
Subtract Line (14) from 261 1 192 | 
Pressure for Each Additional 1000 Feet of Drill St 
Line (5) Plus Line (9) = P - 9 7 | 5 ) 7S 8 86 Psi 
] Corre i \ 
I : Xx fox 217 7] 10 Xx 7 x Xf RH | 
18) } : . \ ~ ) \ x 0 ”) 9730 Ft. 
19) Depth at W Pump W Loa 
Line (12) Plus Line (18) = n - 1200 + 1270 = 2470 Ft 2080 + 1270 50 Ft 1270 + 5730 = 7000 Ft. 
0) Input Horsepower Required at This Dept! 
IHP/Psi. » Psi. = 58 IHP/Psi. x 1000 = 158THP | .137 IHP/Psi. x 1000 = 137 THP | .096 IHP/Psi. x 1000 = 96 IHP 
Ar ar Ve it i per Minute 200 Ft./M 175 Ft./M 117 Ft./Min 
Nozzle Velocit 189 Ft. /Second 193 Ft. Second 195 Ft. Second 
feet to an average maximum of 6,580 feet, with an average Hydraulic requirements. Table 6 shows a _ thorough 
depth of 4,515 feet for all slim holes reported. evaluation of hydraulics necessary to drill a 64-inch hole 
oe : : ; . _ ) _ 
Eighty percent of the surveyed companies considered to a depth of 7,000 feet. 
6'g-inch through 634-inch sizes best. Ten percent favored Table 7 is an evaluation of the pressure loss incurred 
holes smaller than 6'¥g-inch when using 34-inch and 27¢-inch drill pipe to a deptl 


of 7,000 feet. Both strings were used to drill a 614 -incl 


Size and type of drill string. Licht drilling strings of hole while maintaining an annular velocity of 160-18 


tubing equipped with tool joints are being used exten- feet per minute. 


sively to depths of 10,000 feet. 





[he two strings commonly being used are: TABLE 7—Pressure Loss in 31/2-Inch and 27/,-Inch Drill Pipe @ 
7,000 Feet 
1. 27-inch OD, Range 2, 6.5-pound N-80 tubing with 
tl4-inch OD. 27-inch IF tool joints screwed on the tub- Pressure Loss Through Pressure Loss Through 
6 a pak, 314-Inch Drill Pipe 27-Inch Drill Pipe 
ing and 5'4-inch OD x 2'4-inch ID drill collars (see — 
. 67 psi per 1,000 feet or 248 psi per 1,000 feet or 
I lwure } ‘ 469 psi at 7,000 feet | 1,696 psi at 7,000 feet 


2. 3'%-inch, 9.5-pound drill pipe with 434-inch OD 


tool joints and drill collars i a , ; ie a 
From ‘Table 7, it is evident that a string of 27-incl 
8 


Current practice is to run 15-20 joints of 3%-inch o1 drill pipe would not permit utilization of a sound hy- 
f{/2-inch OD drill pipe immediately above the drill col- draulic bit program below about 4,000 feet. 
lars (in the 27-inch drill tubing string) to reduce chances 
of fatigue cracks in tubing and to stiffen the assembly Rig and component equipment. Rigs assembled al- 


immediately above drill collars. most entirely on wheels or those using compact unitize¢ 
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It must be remembered that ability of tubing to trans- 
mit power to the bit is approximately one third that of 
4¥-inch OD Grade D drill pipe. An independently pow- 
ered rotary table, therefore, is desirable to avoid appli- 
cation of excess torque. 

In this case, a diesel-electric installation could compete 
economically with a straight mechanical drill split rig be- 
cause one motor would drive both the drawworks and 
pump. Electric power would provide an ideal rotary 
table drive and would insure the degree of sensitivity re- 
quired when tubing is used as drill pipe. 


Bits. A study recently was made of 33 wells drilled be- 
tween Eunice and Jal, N. M. This drilling was classified 
as medium hard to hard, with the average well requiring 
10-14 bits. These wells were drilled in the Permian sec- 
tion, with the first medium hard bit run on the second 
or third bit under the surface. All wells were drilled with 
a jet bit program using water or natural mud. Table 8 
shows results of the study. 


























= \ ‘ * 
ogram | i 
eet ied 
—— PA ici 
xy 
45 . 
it 
() It : 
Lig 
<8 ‘ 
- Ve 
e¢ {< 
llon us 
a NGA 
iD 
rf 
if # 
— / (AD xt i 
Fe: 
/ 7: 4 
73 + 
i) 
NA 
ae. aN 
aie 
hes d 
/ Hi 
‘NO 
~ as 
Da wahes, #4 
CIN 
ae 
neh 
| ae: | 
a ‘ 
t tt 
5 « 4" 
“A@ i 
6 IHP 7 Os 
Ag 
‘ough FIGURE 5—Trailer mounted slim hole drilling rig. 
. hole 
urred substructure and derrick which may be transported by 
leptl truck are most adaptable to slim hole drilling. 
-incl Figure 5 shows a highly portable trailer mounted rig 
)- 18 on wheels capable of drilling to 8.000 feet. Figure 6 shows 
a unitized rig which is moved by trucks and independently 
eres ted. 
P Portability, in addition to matching the horsepower 
De : e Cae ; 
and hydraulic requirements, is important in slim hole rig 
design. Weight of individual units should be minimized 
| to permit travel over difficult terrain. 
— \ diesel electric rig would satisfy portability require- 
ments because individual units can be skid mounted and 
1] 1: ° 
quickly dismantled and reassembled on the next location. 
Pumps should be evaluated with hydraulic, surface and 
-inch = tubular equipment to maintain maximum hydraulic efh- 
| hy-— ciency. Of course, the rig will be overpowered at mini- 
depths and underpowered at maximum depths. If 
e, the rig should be operated in the medium depth 
1 al take full advantage of available hydraulic horse- 
tized 
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TABLE 8 
Average 
Rate of 
Number Penetration Average Average 
of Wells Feet Feet Bit Cost 
Considered Per Hour Per Bit Per Foot 
614” 9 29.7 245 $.617 
634” 12 28.4 344 475 
7%" | 12 24.9 370 513 











The 64-inch bit had a slightly higher penetration rate 
than the 634-inch or 77-inch bit. Although this condi- 
tion existed, footage drilled per bit was 28% less for the 
6'4-inch bit than for the 634-inch bit, and 33% less than 
the 77-inch bit. This resulted in a 30% higher cost for 
the 64-inch bit than for the 634-inch bit. 

The first well drilled required 154 total rotating hours. 
On succeeding wells, total rotating hours were 123, 115, 
109, and 105, respectively. 

Contrary to general opinion, it was found that bear- 
ings were not the weakest point in design of the 6%-inch 
bit—in fact, little bearing damage was evident. The limit- 
ing factor was fast dulling of the teeth. High penetration 
rates were observed when bits were new, but rates 
dropped rapidly as the bit dulled. 

In running a medium hard to hard bit, the average 
run of the 634-inch bit was 12 hours while the average 
6'4-inch bit run was 8 hours. Bit weights varied from 
4,000 to 4,500 pounds per inch of bit with rotary speeds 
from 60 to 100 rpm. 

While drilling salt and anhydrite sections, the penetra- 
tion rate of the 6'4-inch bit was good, and footage drilled 
per bit approached that of the 634-inch bit. 

In subsequent drilling, longer bit runs are planned in 
soft to medium soft formations. The only green bits pulled 
were in soft sections. A good penetration rate was 
achieved in medium hard to hard formations, but no real 
progress was made in increasing the footage drilled pe 
bit. However, no increase in footage drilled per bit was 
observed as penetration rates decreased. 

As mentioned previously, there is a radical difference 
in footage drilled per bit between 61%-inch and a 634- 
inch bit, but little or no difference between 634-inch and 
77-inch bits. Bearing failures have not been excessive, 
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and are not considered a problem. Tooth design on the 
same type bit is practically identical: tooth depth on 77%- 


inch bit is % inch; on a 634-inch bit, 34 inch; and on a 


61-inch bit, 11/32-inch. The greater difference in groove 
depth occurs between the 634-inch and 77-inch, not be- 
tween the 64-inch and 634-inch bit. 


Tooth width varies within the bit on each cone. Specifi- 
cally. on the 3 cone. cutter row the width for the 77¢- 
inch bit is 7/16 inch: for the 634-inch bit, 3g inch; for 
the 6'4-inch bit 5/16 inch 

With tooth design of equal hardness, footage for the 
three bits should be approximately the same if identical 
weight is carried pel inch of bit. This condition exists be- 
tween the 634-inch bit and the 77¢-inch bit but the 614- 
inch bit will not perform in a like manner. 





It is believed that application of the variable weight 
and rotary speed techniques could result in improved 
footage per bit performance. In other words, use _ less 
weight per inch of bit with higher rotary speeds on a new 
bit and, as the bit dulls. increase the weight and decrease 


rotary Spe ed 


Fishing equipment. Modified conventional fishing 
equipment has been found satisfactory for slim hole re- 
quirements. A 5'g-inch OD slim hole overshot, equipped 


with grapples to catch both 27g-inch OD tubing and 


t'g-inch OD tool joints, is normally used. The 434-inch 
OD drill collars can be retrieved by either a releasing 
spear or taper tap. Most fishing tools have a top connec- 
tion of 27g-inch OD API flush box and special sub with 
a tubing tool joint “box up” and 27¢-inch OD SPI, IF 


pin down.” 
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Remember . . . 


Part 2 of this exclusive Engineering Practices Report No. 4 on small diameter 
well completions will appear in the September issue of your Wor tp OIL. 
Included in next month’s technical operating discussion will be information 
on primary cementing hookups for single and parallel string completions and 


primary cementing equipment. 
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Upgrade lower Minnelusa 
plays with lithofacies maps 


Thorough regional mapping 
of rock types shows deposi- 
tional environments, pros- 


pective areas 


By William N. Zakis 
Geologist. Continental Oil 
Company, Tripoli, Libya 
DEFINING THE DEPOSITIONAL EN- 
VIRONMENT OF THE LOWER MINNE- 
LUSA in adjacent areas of Wyoming, 
Nebraska, and South Dakota has 
provided new leads as to where to 
prospect. The structural approach is 
insufficient to do the job alone. 
Critical carbonate permeability, 
generally absent insofar as pre-1960 
known data are concerned, is the most 
vexing problem. A reconstruction of 
the depositional environment is re- 
quired in order to upgrade one local 
The 
River-Denver Basin Platform (postu- 
lated he re ith 
bility for 


area against another. Powder 
offers the best possi- 
finding new lower Minne- 
lusa oil. 

lhe Minnelusa group is a recog- 
nized prospective rock sequence in 
the northwest part of the Denver 
Basin in Nebraska and Wyoming and 
the contiguous portion of the Pow- 
Basin in Wyoming and 
South Dakota. Major structural ele- 
ments Slack Hills 


buried Chadron Arch) ex- 


der Rive 


Laramie Range, 


ind the 
and rhe 


erted control over Minnelusa sedi- 
mentation. The Hartville Uplift is a 
Laramide feature and did not affect 
Minnelusa deposition. 

Lower Minnelusa production has 
been limited to the Powder River 
Basin and to the Black Hills region 
Figure 1 


Classification and definition. For 
oil exploration purposes it is expedi- 
ent to subdivide the Minnelusa for- 
two components, the 
upper Minnelusa groups 
Each group has recogniz- 


mation into 
lower and 

Figure 2), 
able boundaries and each is a work- 
able unit for subsurface mapping 
purposes. The six-fold subdivision of 
Permian and Pennsylvanian rocks by 
Condra and Reed? with its subsequent 
revisions does not lend itself to sub- 
surface mapping techniques because 
these divisions cannot be traced into 
the subsurface. 

The boundary between the two 
groups is the “red shale marker,” 
which is considered to mark the un- 
conformity between the Missouri and 
Virgil (Pennsylvanian, Fig- 
ure 2). The line of section A-A’ on 
Figure 1 shows locations of the two 
wells used for the correlation chart. 
The age of the red shale marker is 
controversial since it has not been de- 


series 


fined by fossil control. 

The red shale marker is a buried 
residual soil present in the southeast 
Powder River Basin. It sweeps from 
the Hartville Uplift east to the Chad- 
ron Arch, and is found farther south 
of the Chadron Arch in the Nebraska 
Panhandle to the Nebraska-Colorado 
line. It is not recognized in the cen- 


tral and southern parts of the Denver 
Basin, nor is it found in the extreme 
northern and northwestern portions 
of the Powder River Basin ( Foster’). 
Sand probably represents the red shale 
marker on the Laramie Range out- 
crops and the Black Hills. It is not 
distinguishable on the surface. 

The base of the lower Minnelusa 
was placed at the top of the “Bell” 
Fairbanks) sandstone, of undeter- 
mined age, but older than Atokan. 
The “Bell” sand was excluded from 
the lower Minnelusa group because 
it has formational status in its own 
right and is not considered to be pros- 
pective. Its inclusion in the group 
would inflate certain values of the 
various maps. Consequently, the lower 
Minnelusa group includes rocks of 
Missourian, Des Moines, and Atokan 
age. 


Positive elements. Superimposed 
on the stable shelf were low-lying 
structural features that 
radically) mildly active, thus exerting 
some control over sedimentation. The 
Black Hills Uplift, Laramie Range, 
and the Chadron Arch are evident on 
all the maps. The Hartville Uplift 
was never a positive area during lower 
Minnelusa time. 

The isopach map of the lower Min- 
nelusa (Figure 3) shows that the least 
total section was deposited on these 
positive features while at the same 
time the most clastics and the most 
sand are found in association with 
these high areas (Figures 4 and 5 
Little black shale is found on these 
highs, but comparatively thick accu- 
mulations are found on their flank 


were (spo- 





This article has a dual pur- 
pose. The fizst is to evaluate oil 
and gas prospects of the lower 
Minnelusa (Pennsylvanian) for- 
mation in adjoining areas of 
Wyoming, Nebraska, and South 
Dakota. 

The other is to show the 
modern trend toward complete 
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analysis of an area or trend 
through preparation not only 
of structural contour maps, but 
also of facies maps showing 
types and quantities of sedi- 
ments deposited, origin, deposi- 
tional environments, possible 
reservoir and petroleum source 
rocks, and their relationships to 


one another. This complete type 
of presentation will continue to 
be developed and used by more 
geologists. It will also be studied, 
understood and accepted by an 
increasing number of manage- 
ment people regardless of the 
nature of their previous experi- 
ence in oil operations. 
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. - of FIGU RE 1—This index map (left) covers the area discussed 
~ @ ee in the text. Laramie Range, Black Hills, and Chadron Arch 
C : were structural elements exerting control over lower Min- 
° Q nelusa sedimentation. Hartville Uplift is of Laramide age, hence 
~~ a * "i re did not affect lower Minnelusa desposition. Commerical lower 
~ a p20. DAKOTAS __ Minnelusa production has been obtained at Lance Creek (1) 
Q i , . ~HADRON). and East Lance Creek (2) fields in Niobrara County, Wyom- 
ee : ARCH ing. Sub-commerical production has been found at Old Woman 
< Xf} oO ; 1 Anticline (3), West Mule Creek (4), Mule Creek (5) (also in 
ae | ° Wyoming), and at Barker Dome field, South Dakota. Solid 
lt r - y a circles indicate well control. Crossed circles denote location of 
N e|° ° WN measured sections. 
D ry - a —————<—— edited 
a neti *& OZ 
) "2 a os 
a 
q Pie > 
( ° A \ 
Jf 2% ff 2 
< 
Me « Y : 
K-28 4 
( | FIGURE 2—West-East cross-section and correlation chart 
| . from Goshen County, Wyo. to extreme northern Box Butte 
\ = County, Nebraska. Lower and upper Minnelusa groups are 
\ < . P convenient subsurface mapping units. Highly radioactive Des 
© a ss Moines black shales are easily recognized in samples and espe- 
"5 0 - O | cially on radioactivity logs, in addition to the “red shale mar- 
e WYOMIN NEBRASKA | ker”. Thick upper Minnelusa evaporites reflect conditions of 
SS a ce cena oe == — ws deposition. Thick evaporites are not found in the lower Min- 
COLOR ADO acluca. 
areas (Figure 6). More dolomite also — ee eee NTO 
was deposited in the low areas than yn P : : ‘ os 
on crestal areas (Figure 7). Conse- 
quently, there is little doubt that these 
present structural elements, except for | 
the Hartville Uplift, had their coun- | - a : 
terparts during lower Minnelusa time. | Pac OPECHE BLAINE 
The sites of each correspond closely, rT 4\"s 
but lower Minnelusa structural ele- oF 4 = 
ments were much more subdued com-_ |}? i Te . 
pared to the pronounced features | }c|2jfo® UPPER MINNELUSA 
evident now. * = £} == 
Positive areas were dormant for | Hi oa 1P —_ 
long periods and clastic sediments || é | > = 
thereon were reworked and redistrib- -—=- = it = : 
uted. Negative epeirogenic movement || | |S i; 
then lowered the gentle highs into a mi =— LOWER MINNELUSA 
marine environment so that the total || * | 2 Fg 
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section almost everywhere is a mix- 
ture of carbonates and clastics, with 





carbonates usually predominating 





i 

Figure 8). Only the Black Hills Up- =) _—. a | 
lift shows a clastic percentage of over || | 4 - * ——~~w 3S _ | 
90 percent (Figure 5) and much of 
that is probably of marine origin. ited, but with more clastics than in Depositional environment. The 

Atokan sediments are found along areas not affected by the uplift. Dur- lower Minnelusa group was deposited 
the Laramie Range in varying thick- ing Des Moines and Missouri time the on a relatively stable shelf under pre- 
nesses. Later redistribution of Atokan Laramie Range alternated between a dominantly marine conditions. Litho- 
sediments may account in part for the low land mass and a marine environ- logic components represented include 


variation in thickness. Gentle uplift ment so that the lower Minnelusa limestone, dolomite, sandstone, varie- 
pulsations of the Laramie Range _ section there includes interbeds of gated and black shales and anhydrite. 
caused a thinner section to be depos- limestone, sandstone and shale. Compared to the time involved, only 
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FIGURE 3—Isopach map of lower Minnelusa shows thin ve- 
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FIGURE 4—Total sand isopach of lower Minnelusa shows 


neer of sediments deposited on relatively stable shelf. Thinnest 
section formed on high areas. Newly postulated Powder River- 


control of deposition by positive structural and topographic 
elements. Sand trends emanating from the Black Hills uplift 


Denver Basin Platform is shown. 


a thin veneer of sediments (between 
100 and 800 feet 


. Variations in thickness are not 


was deposited ( Fig- 
ure 3 
extreme. This thin sedimentary sec- 
tion depicts a very low rate of sinking 
that must have been epeirogenic in 
nature, with the source areas far re- 
moved. 

The seaway occupied the present 
site of the Denver Basin low (Figure 
1), was open to the south, and was 
constricted periodically by the ances- 
tral Front Range, Black Hills Uplift, 
ind Chadron Arch portion of the 
Sioux Uplift. The Hartville Uplift 
occurred after Pennsylvania time. The 


ep part of the seaway is depicted 
Fig- 


by a decrease in clastic deposi- 


on the clastic percentage map 
ie J 
on, and on the sand and black shale 
ach maps (Figures 4 and 6 by 
deposition of sand or black shale. 
Restricted circulation of the sea- 
to the north is indicated in the 
Minnelusa by deposition of 
ray to black carbonaceous shale 


local accumulations of anhy- 
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are very pronounced. 


drite. However, no true evaporite 
basin was formed in this area until 
upper Minnelusa time. Lower Minne- 
lusa sediments differ markedly from 
upper Minnelusa strata in evaporite, 
dolomite, sand, and black shale con- 
tent. The evaporite basin formed and 
extant in this area during upper Min- 
nelusa time is characterized by thick 
deposits of anhydrite and red beds 
not found in the lower Minnelusa 
Also, no black shales are found in the 
upper Minnelusa group (Figure 2 

The character of sediments depos- 
ited during lower Minnelusa time is 
typical of (mildly) stable shelf areas. 
Limestones are marine, clean, gray, 
fine to very finely crystalline, and 
dense. Some chalky limestones indi- 
cate a shallow sea. Limestones fre- 
quently become dolomitized, and chert 
is fairly common. The limestones are 
thicker and more widespread than the 
sandstones, 

No blanket-type sands were depos- 
ited during the lower Minnelusa. In- 
stead the sands are thin, disconnected, 
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were moved from place to place, and 
finally became localized close to the 
high areas. 

Des Moines-age conglomerates 
were deposited on granite on the 
Chadron Arch. These conglomerates 
are essentially non-arkosic, indicating 
that the granite core of the Chadron 
Arch was never long exposed, and 
that the conglomerates were probably 
derived from the higher Sioux Uplift 
to the east. 

Lower Minnelusa shales vary from 
true marine gray and gray-green, to 
the red, brown, and black of near 
marine conditions. Anhydrite is pres- 
ent in most wells, but seldom excceds 
10 percent of the net section. 

In this low-lying area occupied by 
a shallow sea, minor epeirogenic 
movement resulted in rapid transgres- 
sion and regression. Vertical changes 
in lithology occurred without transi- 
tion from one rock type to another, 
as limestone to sand, or shale to lime- 
stone. Consequently many local un- 
conformities are present, as well as 
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tl regional unconformities between 


| ic 
different Pennsylvanian series 


Black 


a positis e element 


Depositional trends. Tlic 
Hills Uplift was 
which exerted control over sedimenta- 
tion in its vicinity, as evidenced by 
two pronounced sand trends which 
emanate from this uplift. These two 
Lance Creek-Mule Creek, and 
Hole . ase 
the total sand isopach map 
+). ‘The Goshen Hole Trend in north- 


east Goshen County. Wvoming. and 


trends 


Goshen most evident on 


Figure 


adjacent Sioux County, Nebraska, co- 
incides with the Goshen Hole physi- 
Both 
evident on all of the geological maps. 


ographic depression trends are 

All production trom the lower Min- 
nelusa in the southeast portion of the 
Powder River Basin is located on the 
Lance Creek-Mule Creek 
the Denver 


trend. In 
Basin. the only good oil 


shows found have been associated 


with the Goshen Hole trend in frac- 
tured, dense dolomites: 


the Lance Creek-Mule 


production in 


Creek trend 


has been mainly from the so-called 
“Leo sand” reservoirs. There is more 
them 
Indi- 
vidual sand beds in the Powder River 


than one “Leo sand”: none of 


extend into the Denver Basin. 
Basin do not correlate with the sand 
beds in the Denver Basin, although 
they fall in the same Des Moines sec- 
tion of the lower Minnelusa. 
The Goshen Hole trend 


ered anomolous because, although cen- 


is consid- 
trally located and far removed from 


the positive area, sediments deposited 


I 
there are similar to those deposited 
on the flanks of the highs. In fact, 
this area lies directly in the path of 
the open seaway to the south, yet its 
sand, black shale, and dolomite con- 
tent are as high, or higher, than any 
in this region. On the isopach map 
Hole 
has a slightly thicker section than the 
present Hartville Uplift to the west. 
The clastic percentage of the Goshen 


Figure 3), the Goshen trend 


Hole trend, up to 40 percent is also 
high (Figure 5 


These stratigraphic conditions in 
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FIGURE 5—Clastics percentage 


map 


trend has high clastics percentage. 
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of lower Minnelusa 
Shows relationship of clastics to positive features. Goshen Hole 


the Goshen Hole trend are very sim- 
ilar to those observed in the Lance 
Creek-Mule Creek trend. These trends 
may represent deposition on opposite 
flanks of a weak, submerged platform 
which is here postulated and named 
the Powder River-Denver Basin Plat- 
form (Figures 3 and 5). It is believed 
that this submerged land bridge con- 
nected the Laramie Range and the 
Black Hills Uplift during lower Min- 
As such, the platform 
separated the incipient Powder Rivet 


nelusa time 
and Denver basins. 

Based on some evidence of a thin- 
ner lower Minnelusa section, the loca- 
tion of this platform is placed north 
of the Hartville Uplift and thence 
connects with the Black Hills and the 
Laramie Range. Limited control in- 
dicates a thinner section on the plat- 
form than exists on the Lance Creek- 
Mule Creek trend to the northwest or 
on the Goshen Hole trend to the 
southeast. 

The importance of the platform is 
in the character of the sediments de- 


posite amensceaemeessin ao 
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FIGURE 6—Black shale deposition was due to restricted cir- 
culation in localities adjacent to high areas. Little or no black 


shale is found on the crests of highs. 
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FIGURE 7—Total dolomite map of lower Minnelusa shows 
predominance of dolomite deposition in Lance Creek-Mule 
Parallel 
Creek-Mule Creek and Goshen Hole trends and Powder River- 
Denver Basin Platform is rather evident in this figure. 


Creek and Goshen Hole trends. 


—e 
posited there 


Be Ing close to or above 


Wave base. sands would be reworked, 
sorted. cleaned. and concentrated. 
Limestones and dolomites could un- 


dergo the same process and give rise 


to fragmental carbonates. A black 


| 


shale-dolomite association located on 


the flanks of the platform would be 
of especial interest. In more protected 
reas, growth of bioherms would be 


stimulated, since ideal conditions for 


growth exists on such platforms. 


Lithofacies map. Depositional en- 


mment, sedimentation and _ struc- 


rain of this area during lowe1 


Minne] 


Lat map 


isa time is shown on the litho- 
Figure 8). This is a com- 
total sedimentation 
Minnelusa time, 


picture ol 


end ol 


I wel 


ncture showing any particular 


lat epoc h. 


hofacies maps show the fol- 
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nature of Lance 


FIGURE 8—Lithofacies map of lower Minnelusa shows the 
marine character of sediments, with carbonates predominating. 
Positive elements are indicated by introduction of sand into 
carbonate sequence. Intermediate (flank) areas show mixture 
of sand, carbonates, and shale. Open seaway is indicated by 


complete carbonate deposition. 


@ The environment of deposition 


was marine. 


@ The thin Min- 


nelusa sediments, between 300 and 


veneer of lower 
800 feet, attests to the long period of 
stability of the regional shelf, of which 
this area is but a small part. 


@ Positive elements which exerted 
control over sedimentation are char- 
acterized by variations in lithologic 


components. 


@ These elements periodically con- 
stricted the seaway which was open 


to the south, and were themselves 


local source areas. 


Figure 8 thus illustrates the marine 


character of lower Minnelusa sedi- 


ments, while at the same time em- 
phasizing the high areas from the in- 
termediate or low areas. 

Such a lithofacies map can be used 
to upgrade one local area against an- 
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other, and is the basic objective of 
this study. The Powder River-Denver 
Min- 


nelusa prospects. This platform, to- 


Basin Platform offers the best 


gether with the depositional trends 
flanks, 


the best ancient environment for pro- 


associated with its constitute 
duction. Here is found a suitable mix- 
ture of marine sediments necessary for 
the formation of source and reservoir 
rocks, Drilling depths are not exces- 
sive-——the entire lower Minnelusa sec- 
tion can be effectively tested with 
1.500 to 7.000 foot holes. 

Areas where the rocks are entirely 
limestone or sandstone can be dis- 
counted, for the limestones of the 
open dense. while the 
thick sandstones of of the Black Hills 


have been affectively flushed, 


seaway are 


The Chadron Arch is not consid- 
ered as prospective, since most of the 
sands there are concentrated toward 
the base and lie on granite, and the 
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More red shales 
are also found associated with the 
sands on the Chadron Arch, the Black 
Hills, and the east flank of the Lara- 


mie Range than elsewhere. Econom 


carbonates are tight 


reasons alone are enou 


east flank of the 


h to dispel the 


Laramie Range from 


ition There, close to 
Denver Basin, drilling 
the lower Muinnelusa 
Coupled to this 


that the 
possibility ol 


serious consid re 
the axis of the 
depths through 
exceed 10.000 teet 
is the fact section 


deterrent 
there is thin, with little 


encountering source or reservoir rocks 
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Payy Pere Fer 


Pigskin Plug Stops Pulsations 


Electrically driven pumps operat- 
ing in a waterflood project at 900 psi 
pressure caused severe vibrations in 
welded joints and connections. Ob- 


viously, an economical vibration 
dampener was required to prevent 


breakage of lines. To solve the prob- 


lem, a plastic covered football was 
placed into the 7-inch suction spool 
shown in the photograph. The ball 
compresses and expands with pump 
action and its-tough covering prevents 
bursting. Since the ball was installed, 


the pump has operated vibration-free. 


Trolley Removes Blowout Preventer 


Blowout prevent- 


ers are large and 
cumbersome to 
handle. Atrolley 
made of old used 
bit cones and angle 
iron has minimized 
this existing prob- 
lem. The bit cones 


are cut off the 
shanks of a worn 
out bit. Then 414- 


inch drill pipe is 
aligned and welded 
on the cone of the 
bit making a wheel. 
The pipe and cones are then welded 
in position on the bottom of a 12-inch 
plate and the entire platform can be 





easily wheeled into position by one 
man for either removing or installing 


the blowout preventer. 


For other time and money-saving Hints, 
turn to pages 26 and 76 of this issue 
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How downhole rubber 
liners can help YOU 


New tool protects productive intervals from fluid loss 


damage during well stimulation treatments, permits selec- 


tive frac, acid 


By George L. Gore 
Select 
Company, Denver 


President, Services 


A NEW downhole 


linet 


diameter rubber hose is being used to 


rTEMPORARY 


consisting of a leneth of large 


seal off perforations or permeable 


zones during well stimulation treat- 


ments. ‘The liner prevents fluid loss 


trom wellbore to formation and _ is 


easily retrieved from the hole afte 


associated work (fracturing, acidizing, 
etc.) has been completed. Liners are 
7-inch 


constructed for 5'/-inch and 


casing in lengths from 10 to 50 feet. 


(he liner is constructed of four-ply, 
nvlon cord-reinforced neoprene hose, 
and is slightly larger in diameter than 
the casing or hole in which it is used. 
For example, 53-inch OD liners are 
54-inch OD casing pipe ID 
t.670 inches to 5.012 


used in 
may vary trom 
inches. depending on weight How- 


ever, ends are tapered to a smaller 


cdlamete. {95 g-inches tor 93-inch 
Nose to receive a short, drillable brass 
sleeve. The sleeve is riveted into eithen 


end for gripping and stretching pur- 


pose S. 


Operation of the liner is based on 
the principle that lengthwise stretch- 


ing of a hose will reduce the diameter. 
When tension is released and the hose 
re lil 


turns to its original leneth, original 
diameter is restored. Since OD of the 


" ; 
LLOS« creater than the ID of the 
cas . tight pressure fit is obtained 

id flow from wellbore to 


on is prevented (Figure 1 
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and squeeze jobs 


Preliminary testing. Tests have 
shown that the liner is rugged and 
will stand considerable abuse without 
failure. Figure 2 shows the stretching 
characteristics of the neoprene hose, 
plotting tension versus length. Figure 
} shows the characteristic reduction 
in diameter of the hose under differ- 
tension. All tests 


were made by applying load with a 


ent amounts of 


hoist and measuring the tension with 
a dynamometer. Curves are shown 


for both decreasing 


and 


increasing 


loads. 














IN TENSION 


Other conducted in 
which a liner was set in a 10-foot sec- 
tion of 52-inch casing, equipped with 
nine Y4-inch drilled holes. Pumping 
rates as high as 30 bpm through the 
liner produced a maximum pressure 
drop of 15 psi through the liner. No 
movement of the liner in the casing 
was apparent. On other tests, internal 
pressures up to 4,500 psi, at a pump- 
through of 6-8 bpm, produced no 
leaks and failed to damage the hose. 

The same test conducted in blank 


tests were 


pipe resulted in some movement of 





RELEASED 


FIGURE 1—New temporary liner operates as shown here. A large diameter rubber 
hose is stretched to reduce its cross-sectional area, and is positioned opposite the 
perforations. When released, the liner tends to return to its original diameter which 
is slightly larger than the casing string in which it is set. Thus, the liner seats 
against the walls of the pipe and a tight pressure fit is obtained. 
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e liner, in¢ ng that a differential (he setting assembly was removed, — sures causing partial extrusion into 
yessure across the hose is necessary and a cement retainer was run on the perforations, the hose does not 
to lock the liner in pla tubing and set above the liner. A — rupture. Thus, when the liner is with- 
Case histories. Following are sev- conventional cement squeeze was per- drawn from the hole, the cut rubber 
eral examples « obs recently per- formed, leaving cement in the casing — remains bonded to the liner, clearing 
ormed in the Ro Mountain area. and liner below the retainer. Initial — the perforations. Because of the drill- 

Gas VW / O Oil Company, squeeze pressure was 2,600 psi, with a ing out operation, the extruded rub- 
(/ nne ¢ \ final pressure ol ». OOO psi Cement ber was sheared off on the job 

Phis we ” ect ol open was allowed to set and the upper sec- described previously and the pertora- 
verforations, began mal water and tion was drilled out and reperforated tions were plugged. Thus, a_reper- 
in attempt was ( » seal off the for dry gas production without the foratine job was necessary. 
bottom 3 feet 1 eme! without aid of any other stimulation work, in- Gas Well, American Climax Petro- 
damavin the u ) ol pay \ dicating the successtul exc lusion ol li ur Corporation, Mi sa Gounty, ¢ ol- 
rubber linet is run and set in place, cement from the pay zone orado 
tor COVE! eu yt | ol pertora- Normally, although some cutting ol Well was perforated in Dakota at 
tions the surface rubber occurs at high pres- — 2,970-3,006 and in Morrison at 3,372- 

379, Because of very low bottom 
4000 = hole pressure in the Dakota, it was 
| necessary to blank off this zone prior 

EY . to fracturing the Morrison. 
KEY 7? | A 40-foot liner was stretched and 
O=————0 INCREASING LOAD ff lowered Into the hole Collars were 
WwW 3000) te——d DECREASING LOAD ; checked with a sonic collar locator, 
oO / and the liner was released to covet 
Zz f the pe rforations 2.970-3,006 feet. One 
5 / truck was used to break down the 
a 2000) va i lower zone. A spinner survey was run 
. ea f Lo check the liner and indicated Tit 
° i-4 | loss of fluid through the covered in- 
oO Fg terval. ‘The well was fractured at a 
~ 1000! all | maximum rate otf 22 bpm down the 
FA casing at a maximum 3,000 psi (total 
} Pl frac-+2,000 gal. diesel, 30,000 pounds 

Pd sand 

Pd | A retrieving attachment was run on 
ar) 6 5 7.0 75 8.0 8.5 sand line and the liner wae dragged 
from the hole at approximately 190 
LENGTH - INCHES feet per minute. Inspection showed 


FIGURE 2—Load tests indicate stretching properties of the liner. As indicated, 


the hose stretches approximately '/-inch per 1,000 pounds of applied load. 
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Wb 


impressions of the perforations but 
The 
use on anothet job. 
Gas Well, Britis] 
Produc Ne 
Nebraska. 
Well 
two intervals with a third possibility 
the A bridge 
plug was used to isolate the lower- 
the interval 
was opened for production. Since only 


no cuts liner was suitable for 
American Oll 
Company, Kimball County, 
completed in 


was originally 


between proven zones. 


most zone and middle 
10 feet separated the upper and mid- 
dle zones, and there was a possibility 
of communication behind the _ pipe, 
operatol did not wish to risk a possi- 
ble stuck packer. 

A 25-foot 
blank-off the upper zone and the well 
The 


was retrieved on sand line, and _ per- 


rubber liner was used to 


was fractured successfully. linet 


foration impressions confirmed prope! 


placement and effectiveness of the 


FIGURE 3—By applying 3,000 pounds tensile load, liner diameter is reduced 
approximately one-inch. This provides the basic principle of operation of the tool 
since liners larger in OD than the ID of the receiving casing string can be used. 
As indicated in Figure 1, the liner attempts to return to its original diameter when 
released, thus providing a tight seal. 


‘ob. 


Operating procedure. In 
hydraulic 


opel a- 


tion, a spec ial setting- 
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TRIGGER LATCH 


O-RING SEAL 

















4 
) 1 — PISTON - aE 
HYDRAULIC | i a so 
CYLINDER H_ | m eer . - 
z — ee RUBBER LINER-——* 
LOCK NUT set > ee ie. ] 


nara 7 F 
J 4 
t 


_ VARIABLE LENGTH 
rai Fr MANDREL 
SPRING LOAD } 1 
a BA TRIGGER = 
a a:eZ se 
Ly es STOP ROD ~ ~ 
TRIGGER a ‘, 
LATCH ./ \ \ iene 


SPRING LOADED _ 


itt 





RELEASE 
TRIGGER A) 
LATCH ] ( 
PA IZ 
\ Sify | 
\ f 
WF 


FIGURE 4—Hydraulic setting-retrieving tool is used FIGURE 5—Modified rubber 













liner is used if casing notch is to be 


to position the liner in the hole or remove it after blanked off. Metal sleeve prevents liner from extruding into notch. 


work has been completed. A sonic collar locator is 
used to assure proper depth correlation. 


stretching tool Fieure 4 is first hydraulic cylinder from well pressure. 
inserted in the liner. This tool is ad- Thus, the tool is in its shortest condi- 
istable to any leneth liner and has _ tion. 
r( tches at each end _ that Che bottom foot is lowered through 
engage with the brass inserts at either the liner and picked up, causing the 
nd of the linen The tool is stretched lowel triggel latches to catch and 


hooking onto a gripping bridle and — hold the bottom of the liner. A strain 


plying tension by means of a winch. — of about 200 pounds releases the lower 
When locked in its extended condi- 


on, the liner, together with the set- 





tin tool. 1S lowered to the desired 
depth in the well on wireline. A soni 


collar locator 1s used for propel posi- 





WonmnM 

\ blastine cap then is detonated About 

= 

electrically, destroying the cerami 

:* the 

rod at the top of the setting tool and 
releasing the upper trigger latches Author 

the trigge) StOp moves upward. 

he tool then can be withdrawn 

from the released liner and the well. 


George L. Gore was graduated 


from Oklahoma A. & M. College 


\pplication of additional internal 


pressure, such as increase ydrostatic 1 . =s . 
dh rd — in 1949 with a B.S. degree in elec- 
or that applied from the trical engineering. He _ joined 
ree aes 
during an acidizing or frac- Dowell following graduation and 
turing operation. holds the liner more worked as both service engineer 


ee ee and district engineer in the Rocky 
, ia Mountain area. He organized Se- 
lect Services in 1957 and now 
eving the liner. the tool 1S serves as chief oflicer of the com- 


into the well on wireline with pany 


loaded rod sealing off the 
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trigger stop rod, which in turn re- 
leases the lower trigger latches and 
sets those Just above. Meanwhile, the 
upper trigger latches engage the brass 


insert at the other end of the liner, 


and the tool is in place. 


An upward strain on the line over- 
comes the spring-load of the upper 
rod, unsealing the hydraulic cylinder 
and allowing well fluids to enter. Due 
to the O-ring seals, well pressure can- 
not act on the bottom of the travel- 
ing piston. The hydraulic pressure of 
the fluid in the well bore acts down- 
ward on the large-diameter piston and 
upward on the traveling rod which is 
of smaller diameter. The result ‘is a 
net downward force, which lengthens 
the setting tool. 

As the upper and lower trigget 
latches meet their respective brass 
adapters, the rubber liner is extended. 
As it stretches, diameter is reduced 
and it is free to move up or down 
the casing, or out of the hole. The 
check valve traps well fluid in the 
hydraulic chamber so that the tool 
does not shorten until it has been 
pulled from the well. 

If a liner is to be set at a new 


depth, it is positioned and electrically 
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released as described previously. If a 
restriction occurs up the hole (such 
as a swage pipe or tandem liner which 
prevents the retrieving tool from func- 
tioning properly so that it cannot be 
released from the line sufficient 
strain is taken on the line to rupture 
the shear pin ‘This safety feature re- 
leases the liner so that the assembly 


may be withdrawn to correct the diffi- 


culty. 
Removal of shorter leneth liners 
does not require elongation with a 


retrieving tool Lhe linet can be re- 
moved by the latching tool with a 
pull of about 00 pounds on the 


- ] 
Wireline. 


Field testing. Versatility of the 
liner makes it a valuable aid in solv- 
ing many production and workover 
problems. ‘Typical conditions unde 


which it may prove beneficial include: 


® Isolating thief zones in water- 
flood injection wells. 
® Selectively acidizing or fractur- 


ing specific sections of long perforated 
intervals, or multiple zone wells. 


® Selectively cementing 


multiple zone wells. 


squeeze 


© Blocking old perforated intervals 
above zones to be stimulated to pre- 
vent sticking pipe and retainer be- 
cause of channeling behind casing. If 
liner is used, tools can be positioned 
above uppermost zone or job can be 


performed down the casing. 


® Sealing previously induced casing 
notches when additional notches and 
fracture jobs are to be performed. The 
modified liner shown in Figure 5 is 


used in these cases. 


In the above applu ations, it will be 
noted that the problems involve one 
common factor—the necessity of seal- 
ing one or more intervals before 
pumping into another zone. There 
are probably other conditions under 
which the tool would prove helpful. 

Future developments will be aimed 
toward perfecting a modification of 
the device hold back 


differential pressure external to the 


which will 


well bore. Preliminary tests have 
shown that pressures up to 1,100 psi 
retained successfully before 
the sealing element 


—The End 


can be 
leakage past 


occurs. 
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Rack Helps Ease Rod Tailing Job 


A convenient rack for sucker rods 
may be made from junk rods and 
scrap pipe. One and one-half-inch 
pipe is used for the cross members of 
each “horse” and side posts and 
braces are made from the sucker rod 


material. As shown, the strip that 


separates each layer is laid on top of 
the post on the “tailer’s” side and 
rods are easily skidded into place in 
neat rows. When a row is complete, 
strippers are removed from the tops 
of the posts and new ones are in- 


stalled. 


Kelly Handling Made Easier 


The hand-oper- 
ated winch is used 
to pull the kelly 
adaptor, swivel and 
hose out of way 
when making con- 
nections or trips. 
The 
mounted on the 
back up post as 
A '%-inch 
cable is used with 
a hook that fits the 
adaptor on the 
kelly. One man 
winds up the cable 
freeing the remainder of the crew for 


winch is 


shown. 


other necessary operations. After the 
kelly is positioned out of the way, a 





small bolt is placed in one of the 
holes provided to hold the winch 
until the connection or trip is made. 


Did you miss the other time and money-saving 
Hints on pages 26 and 72 of this issue? 
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Can WOC time be reduced? 


Laboratory and field data results 
show 4-8 hours time lapse sufficient to 


develop adequate cement strength 


By William G. Bearden, 

Research Technical Group Leader and 
Robert D. Lane, Senior Petroleum Engineer, 
Pan American Petroleum Corporation, Tulsa 
PREVIOUS DATA AVAILABLE to the petroleum industry 
have shown that relatively low-strength cement is capa- 
ble of supporting the casing in oil wells. Recent develop- 
ments in which the casing-supporting ability of cement is 
evaluated under simulated bottom-hole temperature and 
pressure conditions show that by proper selection of ce- 
WOC 
duced to the order of 4 to 8 hours. Under such conditions 


ment, “waiting-on-cement” times may be re- 


the time required to perform the necessary rig operations, 


becomes the limiting factor; therefore, revised rig opera- 
tions to eliminate nonproductive time are suggested. 

In an effort to reduce the resulting nonproductive rig 
time, a comprehensive labortatory and field study was 
initiated to: 

® Re-establish the minimum strength requirements of 
cements in oil wells. 

® Determine what time minimum strengths of ce- 
menting systems currently being utilized were obtained 
under simulated well conditions. 

® Formulate a revised WOC time policy based on these 
evaluations. Heretofore, regulatory bodies have required 
WOC time of 24 hours or more; 


recent advancements in cementing technology and prac- 


however, because of 
tices, this time interval has been reduced to less than the 
hour waiting period. 
g operations to take maxi- 
mum advantage of the reduced WOC times. 


® Revise cementing and rig 


STRENGTH REQUIREMENTS OF CEMENTS 
Laboratory tests of casing supporting ability. To 
investigate the strength requirements of cements, a series 
of tests were performed which the casing supporting 
ability of an annular ring of cement was determined. 
Among the variables considered were diameter and length 
of pipe, type of cement, tensile strength of the cement 
ind the wetted condition of the pipe. 

hese observations were made on cements cured in 
the annulus between two pipes ranging from 1.3 inches 
to 8.625 inches OD and from 4-inches to 16 inches in 
length. Several types of cements were included and obser- 
vations were made at tensile strengths ranging from 4 to 
approximately 300 psi. Figure 1 presents a schematic view 
the specimen used in this series of tests. 
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In performing the tests, the cements were poured into 
the specimens shown on Figure 1 and into conventional 
tensile-strength briquette molds. After curing under water 
for a specified length of time, the ability of the cement to 
support the casing was determined by observing the force 
required to move the inner pipe with respect to the ce- 
ment. This force was termed the “force to break the 
cement bond.” To aid in correlating results, the force to 
break the cement bond was divided by the area of the 
casing contacted by the cement (the area over which 
slippage occurs) to determine the cement “support co- 
efficient” in pounds per square inch. Tensile strengths 
were determined by means of the briquette specimens. 


Effect of casing diameter and length. The effect of 
casing diameter and length on the ability of cement to 
support casing was determined by a series of six tests 
utilizing specimens as shown on Figure 1. A neat API 
Class A cement and Class C cement were used in these 
tests. The dimensions of the specimens used and _ the 
resulting support coefficients are shown on Table 
The effect of casing diameter is illustrated in Tests 

2 and 3 of Table It was observed that at any constant 
strength of cement, the force to break the cement bond 
increased with increasing diameters of the inner casing 
dimension A, Figure 1). It may be noted, however, that 
regardless of the casing diameter, the force required to 
break the bond divided by the surface area of the casing 


contacting the cement (the support coefficient) is rel- 
atively constant. 
The effect of casing length is illustrated Tests 4, 


—- A 
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FIGURE 1—Specimen used to determine cement support co- 
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efficient. 
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TABLE 1—Effect of Casing Diameter and Length on Support 
Coefficient 
CASING SIZI Force to 
Break Sup- 
API OD of ID of The port 
Class Pensil Inside Outside Length, Cement Coef- 
lest of Streneth Pips Pipe. in Bond, ficient 
No Cement psi in. (A in (B)* C)* Ibs psi 


x | SOM 1h} 


and 6 ol lable ] It may be noted that for any cement 


to break the cement bond 1S increased 
lenetl 


{} 


casin dimension C, Figure 1 


Again, the support coefficient is relatively constant 


Effective of type and strength of cement. [he rc- 


sults of tests to determine the effect of the type and 
Stre neth of cement on the ability ol the cement to support 


| able 


performed on at least 5 sizes of speci- 


casing are isted on 


and plotted on Figure 2 All 


tests shown WCOTE 


| 


mens shown on Table 1. The support coefficients are the 


AVCTAGe val ICS obs« rveqad 


From these data, it may be concluded that the ability 


ol a cement to support the weight ol casing increases 


proportionally to the tensile strength of the cement. It 


is also ¢ vide nt tl al there are no large difference CS betwee n 


} 


the types of cements Figure 2 shows that the two cements 
ighest support co-efficients were an API 


and a special low-density Special ce- 
[his suveests 


exhibiting the | 
Class C 
ment A 
that the 


to minute 


cement 


finely vround 


yrind, the ¢ loser the cement will adhere 


Both types are 
finer the 
irregularities on the surface of the casing. 
thereby increasing the surface area in contact 
It is interesting to note that two cement compositions 


Class 


oxychloride 


which re porte dly possess improved bonding to steel 


\ cement plus a latex emulsion and_ the 


cement exhibited no highet support coefficient for the 
corresponding tensile strengths than did the neat API 
( lass A cement 
The tests of the 
24+ and 25 of Table 


the presence of a hydrocarbon in the cement would make 


kerosene-emulsion cement (Test 23, 


were included to determine if 


the casing oil-we ca and thereby aecrease the bond between 


the casing and the cement. Test results indicate that 


although the casing appeared oil-wet. the support coefhi- 
clients were not appreciably lower than those observed 
with the other cements 


Effect of mud on the casing supporting ability. 
'hree series of tests were performed to determine the 


presence of mud on the casing support co- 


efficient. In all tests the inner pipe was allowed to stand 
in a bentonite water-base mud for one hour. In the first 
series of tests, the inner pipe was removed from the mud, 
a cement slurry was flowed past the pipe at velocities 
simulating those encountered in the field, and the pipe 
was placed in the outer pipe as shown in Figure 1. A 
Class 


cured and 


A cement was then poured into the specimens, 


tested to determine the support coefficient. 


The results of these tests are shown as Tests 28, 29 and 


10 in Table 2 and are plotted on Figure 2. The support 


coefficient for the mud-wet casine was found to vary 


linearly with the tensile streneth of the cement. The 


support coefficient was somewhat less than that observed 


for the plain pipe as shown in Tests 1 through 9. 


In the second series of tests on mud-wet casing, the 


same procedure described previously was used except that 


after removing from the mud, water was 


the pipe to simulate a water wash ahead of the cement. 


52 


flowed past 


Results of these tests are shown as Tests 31, and 33 


in ‘Table 2. 


to remove essentially all of the 


The effect of the simulated water wash was 
mud from the casing 
such that support coefficients similar to those observed 
with the plain pipe were obtained. These tests illustrate 
the advantage ol using a water wash ahead of the slurry 
to increase the casing supporting ability of cement. 

The third series of tests were performed to determine 
the lower limiting support coefficients for mud-wet casing, 
In these tests, no attempt was made to remove the mud 
to pouring cement. Results 
Table 2. 


coefficient for the 


laver from the pipe prion 


of these tests are shown as Tests 34. 35 and 36 in 


Figure shows that the support 


TABLE 2—Effect of Type and Strength of Cement On Its Support 


Coefficient 
rensile Support 
lest Strength Coefficient 
No Cement psi psi 
\PI ¢ } } 
\PI ¢ s j 
API ¢ 6.8 
\PI ¢ \ 3.8 
APT ( ‘ 6S 
( \PI ¢ ris) ea 
7 \PI ¢ re , 
S API Cl \ TY) 
) API Cl \ ‘ M5 
0 API ¢ ( ; 
LPI ¢ ( »s ) 
API Cl ( ‘ 2 
0:50 Poz Cl \ B 9g 
} 50:50 Poz Cl \ Be 70 
5 Cl \ 6 B w 1.8 
6 Cla \ 6 Be 7 19.9 
7 Cla \ a) B s 79.0 
bat Cl \ 6 Be 0 
q Spe 1 Ce r \ 6 x 
) Special Ceme \ { 5 
S 1 Ce r \ pnt ) 
S Ce \ Q ; 
Ke I u Cet SS 
t Ui {) W .0 
} I ] Cet x 
2 € Yo W ‘4 SU 
5 Ke I l ( S ‘ 
4 € O Ww 2) éZ 
6 Cl \ 7 I x I 8 ; 
7 Ma Ox ( a5 10 
S Cla \ QO 5 
Q ( \ 7 a0 
0 ( \ Zia » 
C) \ 64 76.0 
4 oe \- ‘ 24 
( \ i 350 
( \ 5 6.4 
) ( \ 16 26.0 
6 ( \ yf 64.5 
Mud-wet casing; cement flow ist Casing | 1 g 
M wet g; water flow ist Casing g 
turhe 
Mud-wet casing; mud laye rer g 
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rand Widely-spaced malleable props, such as rounded walnut shells, prop- Sand fully packed into a fracture in a homogeneous formation with 
ping a fracture in a hard homogeneous formation with low permeability and moderate overburden pressure. 
Inst M high overburden pressure 
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esults 
ble 2. 
r the 
spport 3 No proj ed in an acid-soluble, heterogeneous forma 4 Closely-spaced malleable props, such as aluminum pellets 
t fetarded Acid etches formation, leaving less soluble propping a fracture in a medium-hard to soft homogeneous 
formation with high overburden pressure 
pert 
ictent 
SI 
i‘ fracture conductivity tests help operators 
| sclect most prohtable stumulation treatments 
O For more than a year, Dowell had been recognized as normal for factors as size, type and amount of 
99 laboratories have been measuring a field. In some instances, Dowell propping agent, hardness of forma- 
ay nd compiling data on flow capaci- has helped operators avoid many tion and overburden pressure. 

g es of fractures in various’ for- unprofitable jobs. In most cases, The fracture conductivity test- 
tions. The effects of different average profits have been increased ing program is another important 
cturing fluids and propping over previously accepted norms. step in Dowell’s continuing research 

6 ents on fracture conductivity are In designing a stimulation and service program to help you 

30 compared. The illustrations here treatment. it is best to test actual make more profits. Dowell services 
ow four examples of fracture cores from your well. However, if and products are offered in North 

33 that are frequently checked. cores are not available, cuttings can and South America, Europe and 

52 Flow capacity data from these often be used. These cuttings are North Africa. Dowell, Tulsa 1, 

54 plus other pertinent well in- compared for similarity with the Oklahoma. *DOWELL SERVICE MARK 

r 0 on—are interpreted through numerous cores already tested and i a ee cecal 

50 Fy Guide* by Dowell engi- cataloged by Dowell. 

6-4 ) help design the most profit- \sk your Dowell representa- 

64.8 turing treatments for you. tive for a free copy of the new 
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In many cases, operators have 


much faster payouts than 
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improve bit performance. That's 


: H s bits. the OSC-1G is being ays to improve 
S 1. One change opens the ou'll get the most hole today from Hughes 
s. O 9 rs are never satis- bits. And why you'll get more tomorrow. You 
T 2nged by n acts from keep hole costs down when you go all the way 
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Seven specific improvements make 
the Hughes OSC-1G a faster-digging bit 
with longer drilling life 


To assure faster penetration: 1) Cones have 
been given more twisting, tearing, gouging 
action. 2) Teeth have been lengthened to take 
full advantage of this action. 3) Bearing capac- 
ity has been increased to sustain heavier 
weights. 4) Heel and inner rows of teeth have 
been redesigned to increase penetration rate. 
5) Teeth have been added to the spearpoint 
to improve the cutting action in the center 
of the hole. 


To assure longer bit life: 1) Teeth have been 
strengthened. 2) Hardfacing on the teeth and 
gage has been improved to extend the cutting 
life of the bit. 


Increasing the bearing capacity, which permits 
the application of heavier weights on the bit, 
is increasing footage as well as penetration 
rate. In addition, these improvements are 
increasing the range of formations in which 
the OSC-1G is being used. 


HUGHES & 


ORIGINATOR AND WORLD'S LEADING DEVELOPER OF CONE-TYPE ROCK BITS 
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FIGURE 2—Correlation of cement tensile strength and sup- 
port coefficient. 


mud-wet casing (no displacement) varies linearly with the 


ement tensile strength and may be expressed by the 


re lationship 


F 
S U 57 ts 1) 
12 7 d. | 
Wherein: 
S = support coefficient, psi. 
F = force to break the cement bond, pounds. 
d outside diameter of casing, inches. 
L = length of casing, feet. 
ts = tensile strength of cement, psi. 


As the support coefficient (S) is the force required to 
cause movement between the casing and cement divided 
by the outer surface area of the casing in contact with 
the cement, the preceding relations defines the ability of 
a cement to support casing as a function of the outside 
diameter and length of casing, and the tensile strength 
of the cement. 

Other variables, such as the presence of casing collars 
and lack of a continuous sheath of cement around the 
casing that affect the ability of the cement to support 
the weight of casing, are recognized. However, it is 
thought that the use of equation (1) will provide lower 
limits on the tensile strength of cement required for field 
operations. 


Effectiveness of low-strength cement in supporting 
casing. The effectiveness of cement at 8 psi tensile 
strength in supporting the weight of casing was calculated 
using equation (1). The results of these calculations in 
terms of the length of pipe supported by a 10-foot 
column of cement are shown in Table 3. 

The relationship between support coefficient and tensile 
strength can be used to determine the strength of cement 
or height of cement column required to support any given 
WORLD OIL 
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casing string by the following equation: 


_ (L) (w) 
9.69 (d.) (h,) 


Wherein: 


ts = tensile strength of cement, psi. 
L = length of casing string, feet. 


w = weight of casing, pounds per foot 
d, = outside diameter of casing, inches 
h, = height of cement column, feet 


Computations using equation (2) show that if it is de- 
sired to cement 9,000 feet of 1034-inch 45.5 pounds per 
foot casing with a cement fill of 1,000 feet the cement 
will require a tensile strength of only 4 psi. Thus, a ce- 
ment of low tensile strength is adequate to support the 
weight of casing. 

Cements used in oil wells must perform other functions 
in addition to supporting the weight of the casing—e.¢., 
cements must: 


@ Withstand the shock of drilling and perforating 
@ Segregate the different horizons encountered in well 


Data indicate that cements of low strength withstand 
the shock of perforating better than do cements of high 
strength. It has also been shown that the ability of a 
cement to withstand the shock of drilling depends upon 
drilling practices, i.e., if only the drill-collar weight is 
used in drilling the plug and enough hole to bury the drill 
collars, cement of only 50 psi compressive strength (5 
to 10 psi tensile strength) is adequate. 

Finally, the ability of a cement to segregate the various 
horizons encountered in a well is more dependent upon 
the quality of the cement job (removal of excess mud and 
placement of a complete annual ring of cement around 
the casing) than on the strength of the cement. 

These considerations indicate that cements of low 
strength are adequate for determining WOC time, and, 
if proper precautions are taken, a tensile strength of 8 
psi is sufficient. 


STRENGTH OF CEMENTS UNDER 
SIMULATED CONDITIONS 
Testing procedure. Inasmuch as low tensile strengthis 
were proved adequate for supporting the casing and for 
determining minimum WOC times, the next step was to 


TABLE 3—tLength of Casing Supported by a Column of 8 PSI 
Tensile Strength Cement 10 Foot in Length 


Length Supported by 
Casing Weight, Ib/foot 10 feet of Cement 


Casing OD, In. 





416 9.5 367 
11.6 301 
13.5 258 

15.1 23 

— | hes 
lo 15.5 275 

R 17.0 25 
20.0 213 
23.0 185 

7 20.0 271 
6.0 209 
32.0 170 

38.0 1 
S5¢ 32.0 209 
36.0 186 
40.0 167 
44.0 152 
10%%4 40.5 206 
45.5 183 

| 51.0 163 
| 55.5 150 
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FIGURE 3—Strength development of an API Class A cement 
2 percent CaCl.. 
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FIGURE 5—Strength development of an API Class D cement. 


evaluate the early strength periormance ol various oil- 


well cementing compositions under simulated well con- 
clitions. 

The “Well-simulation Test Schedules for Curing 
civen in API RP 10B' were used 


stre neth Specimens” 


hese evaluations 
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FIGURE 4—Strength development of an API Class A cement. 
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FIGURE 6—Strength development of an API Class E cement. 


In following these schedules, the specimens are placed 
in water at 80° F and a specified pressure is applied. 
The temperature is increased over a 4-hour interval to 
the final test temperature which varies from 95° F to 
50° F. 


these schedules, specimens were cured at constant tem- 


In addition to curing specimens according to 
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FIGURE 7—Time for cement compositions to develop 8 psi 
tensile strength (40° F-180° F 
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FIGURE 8—Time for cement compositions to develop 8 psi 
tensile strength (140° F-280° F 


peratures of 60° F and 40° F. A pressure of 600 psi was 
imposed at these lower temperatures. 

Early strength characteristics. Figures 3, 4, 5 and 6 
illustrate the early strength characteristics of various oil- 


well cementing compositions. Figure 3 is the early strength 
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of a typical API Class A 
at simulated static bottom-hole temperatures of 40° F to 
95° F. Figure 4 is a typical Class A cement (neat) at 
temperatures of 60° F to 140° F. Figure 5 and 6 are 
typical of Class D and Class E cements, respectively. The 
significant features of these plots are: 


2 percent calcium chloride 


@ The rapid increase of strength with time after 
strength development begins. 

@ The relatively short time required for strength de- 
velopment to begin, particularly at the higher tempera- 
tures. 


An interesting phenomenon observed in these tests is 
that most Class E cements required longer period of time 
to develop early strength at a simulated static tempera- 
ture of 200° F than at temperatures of either 140° F or 
260° F. The relatively high strengths observed after very 
short curing periods strongly suggest that considerably 
shorter WOC times than those currently utilized are 
feasible. 


A PLAN TO ELIMINATE WOC TIMES 

Any plan to eliminate WOC times requires that the 
cement develop adequate strength in less time than that 
required to perform the necessary rig operations. The pre- 
ceding laboratory investigation can serve as a basis for 
such a plan by assuming that a tensile strength of 8 psi 
is adequate to allow rig operations to be resumed. Cross- 
plotting of the preceding strength data will show the 
length of time required for a cement to develop this 
strength. Shortest WOC times will result from selecting 
the cement requiring the least time to attain 8 psi tensile 
strength. 


Time required to develop adequate strength. Fic- 
ure 7 shows the time required to develop 8 psi tensile 
streneth for several brands of Class A cement with and 
without various additives such as calcium chloride, ben- 
tonite and pozzolans. 

At static bottom-hole temperatures of 60° F or higher, 
Class A cements plus calcium chloride will develop this 
strength in 7 hours or less. Additives such as bentonite 
and pozzolans generally lengthen the time required to 
develop 8 psi strength. 

Figure 8 shows a similar plot for deep-well cementing 
compositions. Although the slow-setting cements require 
somewhat longer time to develop 8 psi strength than 
the Class A cements shown on Figure 7, ten hours are 
adequate for most well conditions. By proper selection 
of cements, 8 psi can be developed in less than 7 hours. 
Above 240° F, 5 hours will generally be sufficient. 

Of particular interest is the tendency for all 3 Class 
E cements tested to require longer periods to develop 
adequate strength at temperatures of 180° F to 200° F, 
than at either 140° F or 220 
accurate knowledge of both the static bottom-hole tem- 


F. This reversal requires 


peratures and the performance characteristics of the ce- 
ment. This strength reversal was not observed on either 
the Class D cement or the pozzolan-lime blend. 


Thickening-time considerations, [he strength evalu- 
ations have shown that by proper selection of cement, 8 


psi tensile strength will be developed in 3 to 7 hours. The 
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most lnportant factor to be considered in selecting ce- 
ments for oil-well cementing operations, however, is the 
thickening time. The cement must obviously remain 
pumpable a sufficient length of time to allow it to be 
placed. Therefore, when selecting a cement for short 
WOC times, limits must be imposed to assure that the 
cement exhibits adequate thi kening time. 

lo determine minimum thickening time requirements, 
a recent API survey ol fie ld cementing operations Was 
itilized. ‘This survey presented data on 325 casing ce- 
menting jobs. The data were re-analyzed by grouping the 
wells in 2.000-foot de pth brackets and plotting cumulative 
frequency distribution curves of the total cementing times. 
Phe time in which 90 percent of the jobs were performed 
was then plotted against depth and best-fitted with a 
straight line. A one-hour safety factor was added to this 
line to arrive at the “minimum thickening-time require- 
ment” line shown on Figure 9 

Once minimum thickening-time requirements are 
established, the thickening-time depth limit of any par- 
ticular composition may be determined by plotting the 
thickening-time—depth relationship and observing the 
depth at the intersection of the resultant curve with the 
thickening-time requirement line. Thickening time for 5 
ol the cementing compositions shown on Figure 7 and 8 
are plotted on Figure 9 to illustrate this procedure. Also 
shown on Figure 9 is the depth-static bottom-hole tem- 
perature relationship used in this investigation. This plot 
shows the depth limitations imposed by thickening-time 
requirements, as shown in the following tabulation. 


Thickening-time limit 


Static Bottom-hole 


Curve Temperature, 
No. Composition Depth, Ft. Deg. F. 
1 Class A, Brand A }-percent CaCl 62 

2 Class A, Brand A 2-percent CaCl, - 87 

> Class A, Brand A (neat 6.400 176 

t Class D, Brand ( 12,000 260 

5 Class E, Brand E 14,300 296 


With the thickening-time limitations established, an 
operable plan for selecting comments is to choose the 
cement composition that requires the least time to develop 
8 psi tensile strength and still exhibits adequate thicken- 
ing-time characteristics 


Typical cementing program. WOC time usually refers 
to the time interval between initial mixing of the cement 
at the surface and drilling out or resuming other rig 
operations. Under the plan presented here, WOC time is 
divided into two phases. 

The first phase covers the time required to place the 
cement, 1.e., to mix, pump and displace the slurry to the 
bottom. This time is observed directly in the field. 

The second phase consists of the time for the cement 
to develop 8 psi tensile strength as determined from curves 
similar to those shown in Figures 7 and 8. This time 
begins after the top cement plug is bumped. Thus, total 
WOC time equals the time to bump plug plus the time 
to develop 8 psi strength 

Figure 10 shows a typical cementing program designed 
to minimize WOC time. The placement time is assumed 
equal to the maximum total cementing time for 90 per- 
cent of all wells; the time to develop strength is the time 
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FIGURE 9—Depth limitations of cements imposed by thick- 
ening-time requirements. 
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FIGURE 10—Cementing program for minimizing WOC times. 


to 8 psi strength as shown on Figure 7 and 8 and the 
thickening time depth limit is that value determined from 
Figure 9. The longest WOC time required between static 
temperatures of 43° F and 280° F is only 8 hours, and 
at many depths, WOC time less than 4 hours are ade- 
quate, 

Under most conditions, the design and use of programs 
such as shown on Figure 10 will eliminate nonproductive 
rig time and should eliminate the concept of waiting on 


cement. 


FIELD APPLICATION OF REDUCED WOC TIMES 
Revised rig operations to utilize short WOC times. 
Concurrent with the laboratory investigation, a survey of 
field operations was conducted to determine the prac- 
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as 12 hours. This survey was conducted in Louisiana, 
Texas, New Mexico, Oklahoma, Kansas, Colorado, Wyo- 
ming, Nebraska, Montana and in the Alberta Province of 
Canada. 

be revised to take advantage of a 12-hour WOC time. 
In some areas, operations could be commenced after 


The survey showed that rig operations could usually 


WOC times as low as 6 to 8 hours by utilizing technical 
know-how to plan the resumption of drilling in a mini- 
mum time. Certain practices must be observed. 


Use of float equipment. The installation of reliable 
float equipment eliminates the practice of closing in the 
casing following cementing operations. This has two 
distinct advantages. First, well operations, such as nip- 
pling up or landing the casing, may be resumed im- 
mediately and drill pipe may be run into the hole to 
resume drilling operations at the minimum WOC time. 
A second major advantage of eliminating closing in the 
casing following cementing operations is in avoiding ex- 
panding fluids inside the casing caused by the heat of 
hydration of the cement. If the casing is shut-in, pressure 
increases and forces the casing itself to expand over the 
size it would occupy under normal well-producing con- 
ditions. The cement then sets around the expanded casing. 
When the pressure is relieved, the pipe contracts, leaving 
small crack between the casing and the cement. 
rests have shown that this cracking, or parting, is 
frequently responsible for the inability to segregate one 
section of a formation from another. The use of a 
pressure-buildup method to indicate WOC time will de- 
the bond between the cement and the casing. In 
addition, the extreme high pressures developed can cause 


Stroy 


parting of the pipe, necessitating major remedial opera- 
tions to effect repair. 

[he cost of float equipment may be reduced by the 
use of insert valves that are threaded for installation in 
the coupling between casing joints. 


“Nippling-up”’ procedure, The field survey of WOC 
time practices revealed that where pressure was held on 
the casing, nippling-up procedures did not start for as 
long as 24 hours. The use of float equipment eliminates 
the need for holding casing pressure and nippling-up 
operations can begin immediately after the plug is 
bumped 

Che ultimate plan would be to revise casing operations 
to eliminate the nippling-up operation required after 
normal cementing operation. Wellhead equipment would 
have to be revised to permit installation of a casing bowl 
on the surface casing at the time it is run so the casing 
Support mechanism will pass through the blowout pre- 
venter and seat in the wellhead casing bow] without the 
necessity of unbolting wellhead equipment following ce- 
menting operations. 


Pressure testing after cementing. An analysis of pres- 
Sure testing after cementing indicates that only very 
limited benefits are derived. The success or failure of the 
cement job is not positively indicated. 

Primarily, the couplings of the casing are tested. If 
is indicated, it is difficult to determine whether 


| 
leakage 


the leak is through the couplings or through the float 
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ticability of reducing WOC times from 24 hours to as low 


equipment at the bottom of the casing and out into the 
formation. On the other hand, considerable damage can 
result from pressure testing after cementing. Application 
of high pressure inside the casing subjects the cement 
around the casing to radial compression. At the low 
strengths observed after very short WOC times, this stress 
may cause damage to the cement or to the cement-casing 
bond. 


Other investigators have shown that casing subjected 
to high internal pressures tends to buckle. This places the 
casing in tension which may cause the cement to fail in 
shear. This adds another possibility of destroying the 
cement under conditions that would not necessarily be 
imposed on the cement or the casing during normal pro- 
duction operations. 

Because of these possibilities, it appears advisable to 
eliminate the pressure testing of casing prior to resuming 
operations, or at least, reduce the maximum pressure 
imposed. 


Hazards of short WOC times. The design of a cement- 
ing program to minimize down times such as those de- 
scribed involves certain hazards. They are: 

e@ The practice of not shutting-in the casing places full 
dependency on the float equipment for preventing back- 
flow of the cement. The competency of the float equip- 
ment can be verified by checking for backflow after the 
cement job. If the equipment holds for 30 minutes, it 
can be assumed satisfactory as most cements will develop 
a high gel strength in this time which will aid in pre- 
venting backflow. 

@ Selection of a cement on the basis of shortest WOC 
times. This requires that the cement be selected in 
accordance with its strength-development characteristics 
at the static bottom-hole temperature to which it will be 
exposed. In the past, a safety factor on thickening time 
has been afforded by over-estimating bottom-hole tem- 
perature. Selecting cements for minimum WOC times 
Therefore, 


estimates of bottom-hole temperatures must be made. 


prevents this practice. relatively accurate 
Selection of a cement on the basis of shortest WOC time 
also necessitates careful laboratory simulations of field 
conditions. 

The design of cementing programs to utilize WOC 
times based on cement of 8 psi tensile strength is intended 
time, but to 


not only to eliminate non-productive rig 
provide maximum protection at the earliest possible time. 
It should be pointed out, however, that the acceptance 
of low early strengths as adequate for supporting the 
casing does not imply acceptance of low ultimate strength 
Available data that \ 
streneth and high ultimate strength can be obtained by 


cements. indicate both low early 
properly selecting the cement composition for the well 
under consideration. 

This article is based on a paper entitled “Engineered 
Cementing Operations to Eliminate WOC Time,” 
sented at the API Spring Meeting of the Mid-Continent 


District, Division of Production, Tulsa, April 5-7, 1961. 


pre- 


REFERENCES 
14PI RP 10B: Recommended Practice for Testing Oil-Well Cements and 
Cement Additives, March 1961, Tenth Edition. 
2 Report of Meetings of API Committee on Standardization of Oil-Well 
Cements at the 1959 Midyear Standardization Conference, API Cir. PS-116, 
August 1959. 


87 





the thick and thin of drilling muds 


Why one GMC gives you better 


When you want to BUILD viscosity and 
still maintain excellent fluid loss control — 
for example, in low-solids mud areas like 
West Texas or the Rockies— you can save 
money by using DuPont High Viscosity 
Qualex®, the one refined CMC that builds 
viscosity better than any other on the mar- 
ket. Proof: In comparison tests, “Qualex”’ 
produced the desired viscosity and fluid loss 
control at 25¢ lower cost per barrel of mud 
than the next-best brand. 


When you want to HOLD DOWN viscosity 
and still maintain excellent fluid loss con- 
trol—as in the high-solids muds of the Gulf 
Coast — use the only refined CMC that does 
not add to mud viscosity. It’s Du Pont Low 
Viscosity “Qualex”—in the blue bag that 
promises the most economical fluid loss con- 
trol and saves you the cost of extra thinners. 


For more data on advertised products, use cards, last page 


Ane , . - i +h ' su (of »» ? 
sCOSITY control than any other) 


You may be among the many operators 
already saving mud-viscosity dollars with 
“Qualex”’. If not, it can pay you to call your 
mud supplier today and ask him to send 
some out for a trial run. (He also carries 
Du Pont “DM” grade CMC in both high 
and low viscosities; lower purity, but good 
economy.) 

Chemical Products Sales Division, Explosives 


Department, E. I. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. 

BRANCH OFFICES 
P.O. Box 22207 2930 East 44th Street 
Houston 27, Texas Los Angeles 58, Calif. 
Phone: MOhawk7-9197 Phone: LUdlow 2-6464 


“QUALEX* CMC 


#te us par orf 


Better Things for Better Living...through Chemistry 
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FIGURE 1—Here are temperature and saturation profiles of 
a heat wave. Successive temperature zones may be described 
as: (1) low temperature zone around the injection well; (2) 
zone of increasing temperature; (3) combustion zone of high 


and fairly constant temperature; (4) zone where temperature 
decreases in the direction of flow, and (5) low temperature 
zone ahead of the moving wave. 


Evaluating the heat wave process 


Economic success of in situ combustion projects 


is dependent on compression costs and oil content 


per unit bulk formation volume 


By Dr. Stephen E. Szasz, Research Associate 


Sinclair Research Laboratories, Inc., Tulsa 


[HE ORIGINAL INCENTIVE for development of the heat 
Wave process was the tremendous volume of oil left in 
the average formation aftet primary and secondary deple- 
the 
Chus the heat wave process appears in a new light. Its 


tion: that is. need for a tertiary recovery process. 


main characteristic is that the injection requirement, and 
the cost of the process, is proportional to the bulk volume 
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of the swept portion of the reservoir and not to the oil 
content or pore volume. ‘The following are important 
considerations. 

@ The profitability of the process depends mainly on 
compression costs and oil content per unit bulk formation 
and 


volume since the ratio between injected gas (ai 


formation volume swept is high. This is why most field 
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tests to date have been conducted in high-porosity reser- 
voirs containing heavy crude, which easily retain (after 


depletion by conventional means) an oil content on the 


; 


order of 1,000 barrels per acre foot. 


@ ‘The best time to start a heat wave project is as early 
as possible in the life of a field; that is, as soon as 


adequate effective permeability to gas can be established. 
Then, the process will remove all oil from the swept 
formation at a cost which depends only on the bulk 
volume of the reservoir. Any time elapsed and any steps 
taken after the earliest moment are wasted, because the 
same oil would be recovered anyway at no additional 
cost during the heat wave process. 


Qualitative Picture of a Heat Wave 


In the simplest thermal recovery process, air is intro- 
duced into injection wells. After ignition, some of the 
oil in place burns and generates heat in the formation, 
in place (in situ). The combustion front as well as liquid 
and vaporized oil move with the injected gas toward the 
producing wells. Five successive temperature zones shown 
in Figure 1 exist: 

© Low temperature zone around the injection well 

® Zone of increasing temperature 

@ Combustion zone of high and fairly constant tem- 
perature 

@ A zone where temperature decreases in the direction 
of flow 

® Low temperature zone ahead of the moving heat 
wave. 

The flowing fluid, or fluids, remove heat from Zone 2 
and carry it into Zone 4, thus moving the heat wave 
forward. Also, conduction causes forward heat flow in 
Zone 4 and backward in Zone 2. New heat is generated 
in Zone 

Considering material transport, it is assumed that at 
the start, the formation contains immobile water, but 
mobile oil and gas saturations. At a given point in Zone 
5, oil flow is at first due to the original oil content being 
Zone 5c 
assisted by an oil bank which is formed by water moving 


Zone 5b 


advancing heat front, the water saturation is built up to 


displaced by the flowing gas Later, flow is 


ahead of the heat wave Finally, close to the 
the point where gas, oil and water are flowing (Zone 5a 
When the 


temperature starts rising, some light components of the 


forward edge of Zone 4 passes and the 


Ol 





vaporize and are carried in the gas stream. How- 


ever, because they move faster than the heat wave, they 
soon hit colder areas where they recondense. 

The same thing happens to water. In Zone 4c, the 
original oil is subjected not only to gas and steam drive, 
hot water drive and vaporization, but also to miscible 
displacement by the vaporized and recondensed light 
components. Zone 4b contains no liquid water because 
of sufficiently high temperature, and oil moves only by 
distillation-recondensation and gas drive. 

When the cracking temperature (about 700°) is ex- 
ceeded (Zone 4a), part of the oil is chemically changed 
into two products—a volatile fraction and a non-volatile 
residue. Some of the volatile fraction recondenses further 
downstream, but some is light enough to remain in the 
produced gas to which it imparts a certain heating value. 
The non-volatile residue consists of coke, tar and/or 
pitch which constitutes the primary fuel for combustion. 
In addition, reaction kinetics may be such that some 
oxvgen also reaches movable oil which burns. The result- 
ing saturation profiles are shown in Figure 1. 

Zone 4 also is characterized by interaction between 
material and heat transport. Oil and water in both the 
liquid and vapor phase, contribute to the heat carrying 
capacity of the flowing fluids. Chemical and phase 
changes in the solid matrix and vaporization-condensation 
have thermal effects. As a result the temperature profile 
has a smooth, gentle slope in Zone 2, but a sharper, 
irregular slope in Zone 4. 

Quantitative aspects of the temperature profile are in- 
fluenced by vertical heat flow (by conduction) toward the 
originally cold over- and underburden. This causes heat 
loss from the system. No present theory can completely 


describe such a complex system 


Quantitative Description of 
Heat Wave Process 


Quantitative aspects of the basic heat wave process will 


be discussed according to: gas requirement, rate of in- 
jection and production, liquid oil recovery efficiency and 


volumetric sweep efficient Vv. 


Gas requirement. The gas requirement is defined as 
the volume of oxygen-containing gas (in the basic case, 
air) in standard cubic feet required to carry the heat 
wave forward over one cubic foot of formation. Labora- 
tory experiments reported in the literature’’*’** give values 
between 230 and 1300 cu.ft./cu.ft. Field tests?*® indi- 
cate a range of 350-700 cuft./cu.ft. No satisfactory 
method is available to account for, or to predict this 
heure, 





90 


If heat conduction is neglected, considerations of heat 
indicate a gas requirement of about 1620 
1250 cu.ft./cu.ft. if the heat 
carrying capacity of oil and water in a typical formation 
is included, Thus, it is evident that 50-75 percent of the 
In one 


exchange 
cu.-ft./cu.ft. with air, or 


heat moves ahead of the wave by conduction. 
field test,° this required a width of 17 feet for Zone 4. 
This was substantiated by two window wells at a radial 
distance of 30 feet from each other, one being cool and 
unaffected by the heat wave, the other already burned out. 

Basically, the goal of a theory of movement of the 
heat wave is to give the temperature as a function of 
time and distance (radial or linear, depending on the 
system 
1961 
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It would also include peak temperature and § 
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indicate the maximum distance (or for how long) the 
wave could be kept “alive” i.e. exceeding some minimum 


ignition temperature. 


This function is a solution of a differential equation 
with suitable boundary conditions) which includes terms 
for heat exchange between stationary matrix and flow- 
ing fluids, heat conduction forward and backward, heat 
generation in the proper amount and in the proper place 
and for other endothermic or exothermic effects. No com- 
plete approach such as the above has been published. 


Attempts to determine the movement of the heat wave 
have proceeded along three different lines of thought: 


1. Classical concepts of fluid flow and material bal- 
ance have been used to calculate the movement of the 
three phases.* In addition, the amount of oil burned, etc. 
is calculated from the heat capacity of the rock and from 
peak temperature which have assumed to be known, No 
consideration is given to the mechanism by which heat 
moves forward, 


2. Some investigators’'*? have taken into account heat 
exchange and heat conduction, but assume that heat is 
generated only in a narrow zone, the movement of which 
is known. This means that the amount of fuel burned per 
unit reservoir volume is known. They predict correctly 
that the width of Zone 4 increases with time; thus, the 
point in Zone 4 representing the average front of oil 
removal travels faster than the burnoff point at the rear 
edge of Zone 3. These calculations also show that a 
steady-state temperature profile does not develop. 


3. The preceding methods depend on knowledge of 
peak temperature or amount of fuel. These data are 
presumably obtained from laboratory experiments. Sev- 
eral attempts*’* have been made to determine these values 
as well as the behaviour of a heat wave from laboratory 
experiments in systems artificially heat-compensated to 
make them quasi-adiabatic and thus eliminate excessive 
heat losses which would distort results. However, these 
systems were not entirely adiabatic. They were of linear 
rather than radial geometry, and gas flux rates were 
higher than those in the field. 


['o yield acceptable results, laboratory experiments 
would have to duplicate field conditions as well as the 
history of the system. This would be necessary to account 
for the influence of miscible displacement by distilled and 
recondensed components ahead of the heat front. Also, 
in the absence of complete theoretical understanding, the 
scaling procedure to translate laboratory results into the 
field is not reliably known. 


Rate of injection and production. Field tests con- 
ducted so far have been operated at air injection rates 
between 500 and 5,000 scfh/ft. of sand thickness. The 
ninimum flux reported for laboratory work in a linear 


system was about 10 scfh/ft.2 which corresponds to the 


flux at 8-80 feet from an actual well bore. 


Che fluid flow rate is determined by: 


® Injection pressure, which depends primarily on depth 
(about 1 psi/ft. of depth 
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@ Producing well pressure, which is governed by prac- 
tical considerations (pumping or flowing wells). 


® Well spacing, which is determined by economic con- 
siderations (deep wells are more expensive to drill, equip). 


@ Resistance to flow of the various fluids, This can be 
treated on the classical grounds of relative permeability 
for Zones 1, 2 and 5, The continuously changing viscosity 
and saturation in Zone 4, and the exchange of material 
between phases, make this zone practically impossible to 
calculate. Fortunately, its overall influence is small be- 
cause during most of the life of a project, it makes up 
only a small portion of the total flow path. The total flow 
resistance is determined primarily by the three-phase-flow 
Zone Ja. 


Two practical conclusions may be derived from the 
preceding discussion. First, the viscosity of the oil at 
original formation temperature (which enters into calcu- 
lation of the flowing GOR in Zone 5a) is an important 
factor in determining the technical and economic per- 
formance of the process. Second, the producing gas-oil 
ratio depends on whether the producing well is in Zone 
Sc or already in 5b or 5a. In the initial stages an ordi- 
nary gas drive also is superimposed upon the heat wave 
process proper. Thus, the economics of a particular proj- 
ect can be improved if the project can be stopped before 
the producing GOR reaches excessive values. 

It should be noted that oxygenated compounds of a 
polar nature in the produced oil may cause emulsion 
trouble. Also, fresh water condensing ahead of the wave 
may cause clay swelling in water-sensitive formations. 


Liquid oil recovery efficiency. Liquid oil recovery effi- 
ciency is defined as the ratio between oil recovered from 
the volume of formation subjected to the heat wave and 
the initial oil content of the same formation volume at 
the time the process was started. No reliable recovery 
efficiency data are available from field tests. Only two 
such tests have been carried to anything approaching 
completion. One’* was characterized by combustion above 
ground and the other® by a combination of heat wave, 
gravity drainage and gas drive. 

Early estimates which ranged from 85 percent to as 
high as 98 percent were based on losses by combustion 
only, and appear to be optimistic. Only at a later date 
were the following factors realized: 


1. Laboratory experiments to determine loss of oil as 
fuel were conducted in unconsolidated sand packs where 
the residual oil content after gas drive is low. The advanc- 
ing heat wave “sees” only this saturation and derives 
from it (by distillation and coking) a residual fuel con- 
tent which is too low in comparison with field conditions. 


2. Experiments conducted at low pressure and at a 
fast flow rate favor removal of oil by distillation, thus 
leaving too little material for subsequent coking. 


3. Recent insight into chemical kinetics has shown that 
some removable oil will burn because it has a lower 
ignition temperature or, at the same temperature, a 
higher reaction rate than coke. There are indications that 
under some conditions, the true immobile residual may 
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constitute only half of 





the total fuel consumption. Work 
H:C ratio of 1.6 


points in the same direction. 





indicating a surprisingly high atom 
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or the resiaqual fuel 















































4. Cracking at high temperatures generates not only 
I ~ 


coke, but also volatile components which wind up ulti- 


mately in the produced gas and impart to it a heating 
value of perhaps 50 Btu/cu.ft.—not enough to make 1t 
valuable. Some of this may be due to the stripping action 
of the gas stream, b unsaturates including CO and 
| even some hydrogen, in the produced gas must have beet 


generated by cracking components must be de- 


Phese 


ted from the original oil when calculating a materia 


} 
| 
I 


duc 
balance 
P . 4 ] { 1 1] 
A material balance of this tvpe follows: 


® Original oil content, 1.000 bbl. /a.ft. 


@® Gas (air) requirement, 15 MMcf /a.ft.: heat gen- 
erated 1.5 x 10° Btu/a.ft.. equivalent to 250 

| bb] a it oil burned 
| ® Heating value of produced AS, 50 Btu ‘cu.ft... total 


0.75 x 10° Btu /a.ft.. eq livalent to 125 bbl. /a-ft. oul 


® Liquid oil recovery, 1,000 250 | be 625 
bbl./a.tt.. or 62 ) percent 
Little work has been done on the composition of thi 
prod iced as altl uch It may furnish reliable indications 
whether the | ie Is progressing normally. For exam- 


ple. an incre iS¢ mn Lilie residual oxvgen content means 


n combustion efficiency 


f 


( ( to a ae rie eat ( pDerat re 
| 
] | 
Attempts to improve the performance of the basi 
] ea ree : ' ' ae 
rOCceSS | e Lec ( rhe oliowing suggested Variations: 


Injection of hot gas and steam. In one project 
hot mixture of flue gas and steam was generated in 


1 , 1] 
combustion « mmber ane injected into the center Well 


1 ] 
} 


ot an unconhne live spe presumably to utilize the heat 
carrving capacity of the steam (sas requirement eX- 
cludine steam) was high (550 cu.ft./cu.ft probably 
because of lo oxvgen content of the injected mix. The 





was estimated at 50 percent, but since 


the affected area was unknown, this figure is doubtful 


in an economic appraisal the fuel requirement 
PI 


f 


ol combusti chambe must be deducted. leaving a 
| net recovery of about 90 percent 
| Control of injected oxygen concentration. A mix- 
ure of air and produced gas was injected for a certain 


period in another field test. 


Results for this period could 
not be segregated, but the overall gas requirement of 345 
u.ft./cu.ft. was the lowest reported to date, despite the 
fact that oxygen consumption was only 13 percent of the 
injected vAS, 

lhe purpose was to establish an optimum ratio between 
heat generating capacity and heat carrying capacity of 
the injected gas. It is believed that too much oxygen may 
result in an unnecessarily high peak temperature and high 


heat loss. In addition. the combustion zone may be ex- 





tended so far forward that some vaporized, otherwise 


recoverable oil is burned in addition to residual fuel. 






Optimum oxygen concentration depends mainly on the 
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Volumetric sweep efficiency. Volumetric sweep effi- 
ciency is defined as that fraction of a given reservoir 
which will ultimately reach a temperature high enough 
for substantially complete oil removal. This factor is 
always less than unity for two reasons: incomplete areal 
of wells (areal sweep 


coverage from any given array 


efficiency). and incomplete thickness coverage (vertical 


conformance factor 


No field experimental values of areal sweep efficiency 
are available because all tests reported were either incom- 
plete or conducted under uncanfined conditions. In at 
least one, the swept area extended beyond the confines 
of the well pattern.” However, an areal sweep slightly bet- 
ter than for conventional gas drive is to be expected be- 
cause of lateral heat conduction, This problem has been 
studied on a potentiometric analog model."* 

Values between 50 percent® and 100 percent® have 
been calculated for the vertical conformance factor in 
field tests. Initially, it was thought that the vertical con- 
formance factor would be 100 percent since heat can 
spread vertically by conduction even into tight streaks. 
However, most field tests did not achieve this goal, appar- 
ently because of a heating period of insufficient length 
and because of excessive gravitv drainage. It now is real- 
ized that another factor might also have had an influence. 
the producing formation near the 


ire. At least 


> ey ] 
ecause OF heat Losses, 


overburden may not reach ignition tempera 


t 
1 
Ul 


; i. ; in : ‘ 

some, 1f not all. ol thi residual oxvgen 1n i¢ produced 
- Bi nreacted air flowine throuoh these ctrat 

as 18 d o unreacted air hiowin rough these strata. 


nature and amount of oil in e reservoir. Below 3! 


eravity, straight air injection is best. Economic reasons 


prohibit use of pure oxygen. If indicated, 
| i 


Ooxvgen dliution 1s most economically pertormed with pro- 


] ] 4 ] . ; 
qauced Gas avaliable under pressure 


Injection of gaseous fuel. In reservoirs containing light 


oil and too little residual fuel. injection of some recycle 


gas along with air can supplement the fuel at lit 


temperature 
l 


le extra 
maintained high 


No field 


cost. The peak must be 


enough to burn both residual and gaseous fuel 


test of this variation has been reportec 
Alternate injection of air and gas. Heavy crudes 
which respond poorly to more conventional methods and 
often occur in reservoirs with high oil saturation may 
deposit too much residual fuel. Alternate injection of air 
and recycle gas has been suggested. the latter to carry 
the heat front forward so that upon subsequent air in- 
jection, some residue is left unburned because its tem- 
perature is too low for ignition.’ This is equivalent to a 
reduction in average residual fuel content. No field test 
information concerning this method has been published. 


Incomplete thickness coverage. During one field test 
in a heavy crude reservoir,” it was determined that if the 
combustion front proceeds only through part of the reser- 
voir thickness, adjacent portions are heated by conduction 
and produce substantial amounts of oil by gravity drain- 
age and straight gas drive because of reduced viscosity. 
This can be done intentionally, Despite worsening of the 
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vertical conformance factor, the process may be economi- 
cally superior. The main drawback is that the producing 
wells must be operated even after heat front breakthrough. 


Reverse burning. If a reservoir contains extremely vis- 
cous crude (Athabasca tar sand), its mobility may be 
so low that no significant flow is possible. Worse, the 
oil may bank up and completely block any permeability 
to gas. In such a case, it has been suggested? that the 
heat wave be made to move in reverse. That is, the pro- 
ducing well would be ignited and heat would move in 
a direction opposite to that of gas flow. Thus, oil once 
set in motion would pass only through areas of high 
temperature where its viscosity would be low and where, 
even be perma- 


by cracking and visbreaking, it might 


nently upgraded. No field test of this process has been 
officially reported as yet. 

If conditions similar to those in the basic case are 
considered, reverse burning is possible only if heat trans- 
port by conduction countercurrent to the air flow exceeds 
forward transport by the moving gas. This is possible. 

It has been pointed out that field tests with “forward” 
burning have indicated that as much as 75 percent of 
the total heat movement may be by conduction. However, 
this movement must be expected to be slow, because only 
effect of conduction and con- 


1,f} ] 
e difference between the 


ection is available to move the heat front as opposed 
the sum of the two effects in forward burning. Thus. 
high gas requirement would be expected, as well as a 


ww liquid recovery efficiency, because the fuel is movable 


ud or vaporized oil. 


and not residue left behind. 


il and experimental analyses of the process as 


Athabasca-tvpe formations have been pub- 


shed These 


studies show the rate of propagation of 
reverse burning front can be quite high and the peak 
nperature surprisingly low, because the combustion zone 


In fact, since there is some finite, although 


not narrow, 


S 7 
ill, reaction rate between crude and oxvgen even at 


1al temperature, the reaction zone extends all the way 


‘injection well. However, the optimism of this evalu- 


tion must realization that if heat is 


be tempered by the 
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continuously generated in the vicinity of the injection 
well, this area is likely to slowly heat up to the point of 
auto-ignition. 
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Oklahoma drilling activity in the Arkoma Basin is shown on 
the above official pool nomenclature map where 23 rotary 
drilling rigs are engaged in one of the nation’s most active 


Map courtesy E. C. Jacobson Maps, Inc., Tulsa, Okla. 


gas plays. Wildcat drilling rigs are shown by large solid 
arrows. Field wells, principally at Wilburton, Red Oak (Nor- 
ris) and Kinta fields are portrayed by small hollow arrows. 


Deeper gas pays spur 
Arkoma Basin activity 


Major oil companies and independents have 46 rigs operating 


in this promising 13 county Oklahoma-Arkansas area 


By Joseph A. Kornfeld, President 


Kornfeld International, Tulsa, Oklahoma 


SPRAWLING OVER 13 COUNTIES, the Arkoma Basin of 
southeastern Oklahoma and western Arkansas is the 


locale of one of the most ar tive vas plays in the nation. 


Adding to the interest is assurance by major operating 
companies that a big-inch natural gas line will be laid in 
the basin during the coming year. To this end, a large 
number of operators have purchased substantial working 
interests along the most pronounced anticlines (contain- 


ing the largest semi-developed gas reserves) in the basin. 


To assure this najol reserve, large companies are par- 
ticipating with strong independents who pioneered the 
piay to the point where more than 7 million acres now 
re under lease. About 3 million acres are in southeastern 


Oklahoma, and 4 million in western Arkansas. 


Major drilling operations. A survey of current drilling 
activitv reveals that 46 rotary drilling rigs were active on 
July 11 throughout the Arkoma Basin 

Exploratory drilling is about evenly divided between 
the two states, with eight wildcats listed for Oklahoma 
and seven for Arkansas. There are 31 development wells 
now drilling in semi-proven discoveries, most of which 
were found in 1960. Fifteen of the wells are in four 
Oklahoma counties, 16 are in five Arkansas counties. 


Independents active. Both major companies and inde- 
pendents are well represented in the two-state Arkoma 
sasin play. 

Included among the leading independents are: Am- 
bassador Oil Corporation, Fort Worth; Bond Oil Corpo- 
ration, Dallas; Midwest Oil Corporation, Fort Worth; 
Republic Natural Gas Company, Dallas; Apache Oil 
Corporation, Tulsa; LeFlore County Gas and Electric 
Company, Poteau, Oklahoma; J. M. Huber Corporation, 
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Falcon Seaboard Drilling Com- 


pany, Tulsa, currently operates five drilling rigs in 


Editor’s note: 
the Oklahoma and Arkansas portions of the 
Arkoma Basin. These medium to deep depth range 
rotaries are set up on contract requirements ranging 
from 7,000 to 14,000 feet, using 42-inch drill pipe. 

In this exclusive World Oil interview, Falcon 
Seaboard Drilling Engineer Ed Arnold explains ai 
drilling performance vs. drilling with mud in the 
Wilburton gas field, one of the 
newest fields in the hottest deep gas play in the 


Mid-Continent area. 


Pennsylvanian 


Q Mr. Arnold, when did Falcon Seaboard start 


first air job in the Arkoma Basin? 


A In the fall of 1960, when it spudded the dis- 
covery well for the Wilburton gas field, Latimer 
County, at Ambassador Oil Corporation et al’s 
Williams Unit 1. 


Q What are the advantages in drilling with atr? 


A Time, in some instances. None of our contract 
wells have been drilled entirely with air, or with 
mud. While using air, penetration rates are approxi- 
mately three to four times that experienced with 
conventional mud drilling 


Q What is the long ection you have drilled 


} al? 


A Williams Unit 1. 


Wilburton gas field, required only 35 days while ai 


the discovery well of the 
drilling from 389 to 8.811 feet. Maximum bore hole 


deviation was 2 percent. 


Borger, Texas; Kingwood Oil Company, Okmulgee, 
Oklahoma, and Samedan Oil Corporation, Ardmore, 
Okla. 

More than 20 major oil companies are operating in 


Geology. The area of interest in the Arkoma Basin 
covers more than 9,000 square miles. An additional 5,000 
square miles lies in the front belt of the Ouachita Moun- 
tains, known as the Ouachita facies. An additional 7,000 
square miles lies in the Boston Mountains. Sediments 
range in depth from 2,000 to 40,000 feet beneath the 
Surface. 

Gross sediment volume for all three provinces, accord- 
ing to the Tulsa Geological Society, is about 55,000 cubic 
miles, assuming an average thickness of about 2.6 miles. 
Of this total, about 50,000 cubic miles lie at depths of 
less than 20.000 feet. 

North of the Choctaw fault, in the northern and 
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Air Drilling in the Arkoma Basin 





Q Did you experience any improvement in drill- 
ing with air, compared with mud, at the west offset 
of Ambassador Oil Corporation et al’s R. F. 
McAle ster if 


A No. About the same rate of penetration was 
experienced. Approximately 24 days elapsed in air 
drilling from 1,580 feet to 7,260 feet, with maxi- 
mum deviation of 3 percent at 4,000 feet—and an 
average deviation of 2 percent. 


Q How much weight do you carry on an 8% 
inch bit during air drilling operations, compared 
with weight carried during conventional mud 
drilling? 


A In the McAlester Unit 1 well, weight on bit 
did not exceed 5,000 pounds, compared with a 
maximum weight of 40,000 pounds when conven- 
tional mud was used. 


Q What economic advantages result from air 
drilling? 


A Actually, the contractor does not realize a 
sreat amount of economic advantage from the time 
saved, since all of our drilling contracts made in the 
Wilburton field were entirely on day work. Ulti- 
mately, however, the savings are realized by the 
operating company. 

In this field, drilling conditions still are more or 
less indeterminate. It is difficult to determine from 
one well to another where you have to mud up. 
Moreover, the character and direction of major 
field faults are not yet known; neither is there 
sufficient geological control obtained to date from 
the few wells drilled to permit optimum correlation 
between wells. 





northwestern portions of the region described above, the 
pre-Mississippian beds comprise a more or less complete 
section of Paleozoic rocks ranging in age from upper 
Cambrian through Mississippian, featured by numerous 
unconformities and local overlaps. The facies of deposi- 
tion, variously described as the Ozark or Arbuckle type, 
occupies a platform position, and includes marine shales 
with some limestones, and Wilcox-type sands in the 
Ordovician. 

South of the Choctaw fault, the pre-Pennsylvanian 
facies is featured by the Ouachita type, with predomi- 
nately siliceous shales, novaculites, cherts, and thick sand- 
stone bodies. The Ouachita area is the locale of a deep 


geosyncline. 


DEEPER DRILLING PAYS OFF 
Deeper drilling in the Oklahoma portion of the 
Arkoma Basin has yielded major natural gas reserves 
during the past several months at Kinta, Red Oak (Nor- 
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Tectonic map of Arkoma basin (MeAlester-Arkansas Valley 


ris), Wilburton, Quinton, Rock Island, and Cartersville 


all shallow gas fields. 


Kinta. Lying in southwestern Haskell County, the field 
was discovered in 1931, with sandstone production from 
750 to 1.350 feet in the Hartshorne series of lower 
Pennsylvanian Age. During 1937, Spiro sandstone pro- 
duction was found at 5,608 feet. 

In recent months, Ambassador Oil Corporation Daven- 
port 1 extended basal Atoka sandstone production at 
9.542-70 feet. 

Kinta Northwest field was discovered March 18, 1960 
by Apache Oil Corporation Alva H. Williams 1, for an 
initial open flow of 8 MMcf per day after fracture treat- 
ment through a series of perforations from 5,682-84, 
9687-96, and 5,699-5,702 feet in basal Atoka topped 


5.6 ie > feet 


Red Oak (Norris). The Red Oak area in Latimer and 
LeFlore counties was discovered in 1912. Subsequent 
development from 1,500 to 2,100 feet in the Hartshorne 
sandstones has produced nearly 50 billion cubic feet of 
eas, 

Deeper drilling during 1960 uncovered two deepet 
Pennsylvanian high pressure gas reservoirs at 7,250 feet 
in the Atoka sandstone, and 11,540 feet in the Spiro 
sandstone. Currently, seven deep drillmmg operations are 
underway in development of these two deeper reservoirs. 

The Red Oak (Norris) gas field is on the Brazil anti- 
cline which extends for nearly 20 miles in a generally 


west-east strike 


Wilburton. Located on the Heavener anticline, the Wil- 
burton shallow gas field was discovered in 1925, pro- 


ducine from Atoka sandstones at about 2,700 feet. 


Deeper production was found December 15, 1960 in 
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the Spiro sandstone by Ambassador 
Oil Corporation et al’s W. M. Wil- 
liams Unit 1, which was completed 
for an open flow potential of 8.3 
MMcf per day natural flow through 
casing perforations from 8,811-8,831 
feet after drilling to total depth of 
9,704 feet. 

Deeper Cromwell sandstone pro- 
duction was discovered at the west 
confirmation well of the same opera- 
tors R. F. McAlester Unit 1, which 
was finaled for 7.6 MMcf per day 
open flow calculations after acid 
\S treatment of perforations from 9,216- 
\ 9.247 feet. The well was dually com- 
pleted in the basal Atoka sandstone 
at 8,288-8.528 feet, which drew on 
open flow potential of 9 MMcf 


per day. 


Ardmore Geological Society 


Quinton. The Quinton area, which 


Basin) showing area comprises the Carney, Featherston 
covered by this report and principal geological features of the surrounding region. 


and Quinton fields, lies in eastern 
Pittsburg County and southwestern 
Haskell County. 

Drilled on the Kinta anticline, the Quinton field was 
discovered in September 1915, by Nottage Fee 1, one- 
fourth mile south of the town of Kinta. Its completion 
resulted in development of 130 gas wells along the crest 
of the Kinta anticline extending in a southwesterly direc- 
tion into southwestern Haskell County——including the 
Featherston-Blocker and Carney fields. More than 150 
billion cubic feet of gas have been produced from these 
wells to date. 

In Haskell County, Mobil Oil County Quinton 1 found 
Spiro sandstone production at 5,862-5,920 feet, and 
Cromwell sandstone production at 6,505-6,333 feet in a 
dual completion. An extension was made from basal 
Atoka gas reservoir by Ambassador Oil Corporation et 
al’s Steele 1 on April 11, 1960 through perforations from 
9.656-66 and from 5.668-78 feet. 

At this writing, five development wells are underway 


in the deeper drilling programs along the Kinta anticline. 


Rock Island. Lvine on the backbone anticline in extreme 
northeastern LeFlore County, the Rock Island field was 
discovered in 1922, producing from sandstones in_ the 
Hartshorne series at depths from 1,365 to 1,990 feet. 
Deeper gas production was found in the basal Atoka 


which flowed 1.8 


formation by Midwest Oil’s Morris 
MMef per day: from 5,202-62 feet. A confirmation well 


is beine drilled. 


Cartersville. Earliest development in the Cartersville- | 
Spiro fields on the Milton anticline in northern LeFlore i 
County took place in 1930. Fifteen shallow gas wells were 
completed from the Atoka series at an average pay depth 
of 1,480 feet. From this development, nearly 100 billion 


cubic feet of gas were produced during the following 3 


vears by the Fort Smith Gas Corporation. The End 
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How can you tell if you’re milling or drilling? It’s easy. If you 
are using Reed Flush-Flo jet bits you know you’re drilling 
ahead. Here’s why— 


] 


The Flush-Flo ports allow an alternate route around the 
high velocity jets. Laboratory tests prove the Flush-Flo 
design allows the drilling fluid to sweep the entire bottom 
of the hole, whereas other jet type bits develop little 
fluid movement at the center. 

Jet bits without Flush-Flo ports require all cuttings and 
circulating fluid to return past the high velocity discharge 
jets. Flush-Flo design provides up to 50% more return 
area, prevents re-circulating of cuttings, balling and 
re-drilling cuttings. 

The Flush-Flo ports minimize hydrostatic pressure on the 
formation when running in the hole and minimize swab- 
bing when pulling the string. These two factors afford 
maximum protection and minimum mud bills when drilling 
in lost circulation areas and leave wall cake and walls 
in better condition. 

The flow pattern of the Flush-Flo jet bit provides less 
turbulence at the bit and affords greater protection in 
very soft formations. 


The Flush-Flo design is an exclusive from the Reed research 
team—the most significant development since the advent 
of jet bits. The place to look for progress in drilling tools 


1S 


right here at REED. 





Reed Roller Bit Company, Houston 1, Texas e Export Office: Time 
and Life Bidg., Suite 3744 Rockefeller Center, New York 20, N.Y 
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CHICAGO PNEUMATIC + OIL TOOL DIVISION - FORT WORTH, TEXA 








my DELIVERING 


MORE 


a HOLEMAKING 


ABILITY 


When you specify CP Oil Tools 
you can be sure of top performance 
from our products ... and from 
your CP Field Representative. 

The CP Field Engineer who 
services your rig takes pride in his 
availability under the most difficult 
field conditions . . . and he takes 
pride in his product under every 
drilling condition. 

Let him work with you to help 
keep your drilling program on 
schedule. 

At CP we know that you've 
time for downtime!” 


‘ 


‘no 


AVAILABILITY of manpower and tools is our 


around-the-clock responsibility ... just as 


making hole is yours! Let us show you how the 
Cost-cutting Performance of CP in-hole tools 
pays off under the toughest field conditions, 


, = 2 e 
( hicago Pneumatic 
FORT WORTH, TEXAS 


BITS * DRILL COLLARS 
REAMERS « TOOL JOINTS 
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FIGURE 1—Gas reservoir in Telisa limestone in Radja field lies at crest of textbook- 
type anticlinal closure at about 5,500 feet subsea. There is about 175 feet of gas 
column in the Velisa. About 550 feet of closure is indicated by oil wells shown. 


Natural gas utilization 


to begin in south Sumatra 


By H. P. Dunn, Petroleum Eneineer 
Standard-Vacuum Oil Company 


White Plains, N.Y 


AS RESERVES in the 
Palem- 
bane in Standard-Vacuum Oil Com- 


south 


NATURAL G 


Radja oil field, located near 


pany’s operating areas in 


Sumatra will commence utilization, 


upon completion of a fertilizer plant 
in the vicinity. Gas will be moved to 
the new plant via a 60-mile, 10-inch 
pipe line I his plant may lead to 
additional pr trochemical industry de- 
velopment and to increase utilization 


of natural gas in Indonesia. 


Radja field is located in Stanvac’s 
contract 


19 9) 


Radja S-A development 


block in south Sumatra. In 


Stanvac broueht in its first’ sizable 
oil production from the ‘Valane Akan 
field of south Sumatra after explor- 


1912. Various 


and central Su- 


Indonesia since 
fields 


were discovered during subse- 


me oan 
other In south 
matra 
quent vears, including Radja field in 


1940) 


The Radja field is located on the 


crest of an anticlinal structure which 


hydrocarbon-bearing 
9400 to 7.400) feet 


contains 59 
reservols from 
deep About half of the reservoirs con- 
while 


Most 


connected to 


tain crude oil and condensate 
others contain condensate only 


otf the 


aquifiers. 


reservoirs are 


Production. | hirty-one productive 
the field at 


1960. as shown on the gen- 


wells had been drilled in 
the end ol 
eral field 
Of these, 


barrels per 


Figure | 
1.100 


crude oil al the 


structure map 
17 Were producing 
day ol 
end of 1960. The primary producing 
reservoir is the E. sand 

Phe Lelisa limestone, whi hy will be 
fertilize 


the primary source of the 


plant vas. is at a depth of about 5,700 
feet. It 


ditions a very wet, non-retrograde ea 


contains at reservoir con- 


hay ine approximately one 


The 


limestone 


peres nit 
carbon dioxide formation 1s a 
medium porosity with an 


average permeability of 70 muillidar- 


CVS A 


effective 


water drive should prove 


when the formation 1s 
placed on active production. 

Gas for the fertilizer plant will be 
supplied from two main sources, the 


lelisa limestone and the eas outlet of 
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Introducing... 


a cement bond log 


that reliably logs both sides 


of the cement sheath 


The new Welex Acoustic Cement 
Bond Log does the most complete 
job in the business. It “sees’’ the 
formation acoustic bond as well as 
the pipe acoustic bond. It works 
equally well in hard rock country, 
sand or shale. 

Other logs show the pipe bond all 
right, but nothing about the forma- 
tion bond. And they work well only 
in soft formations at that. Pretty 
limited. Not much to base a comple- 
tion job on. 

Using the Welex system, evalua- 
tion of the pipe and formation bond 
is possible in many areas with only 
the pipe and formation amplitude 
curves run in the cased hole. Under 
certain conditions, especially 
in hard rock country, the 
Welex Cement Bond Log em- 
ploys three acoustic ampli- 
tude signals: one for the 
pipe, one for the formation 


after casing is set, and one in 
the open hole for formation eval- 
uation before casing is set. A cal- 
iper log in the open hole can be 
run concurrently to provide auxil- 
iary data. 

Proper evaluation of the two— 
or three—curves locates precisely 
the area of the poor bond — whether 
pipe or formation. If squeezing is 
necessary, the logs tell you exactly 
where. The reliability of the new 
Welex Cement Bond Log has been 
proven in numerous tests. 

It is a fact that communication 
can occur behind the cement even 
when the pipe bond is good. This 
condition can lead to costly remedial 

work. By accurately logging 
both sides of the cement 
sheath, the new Welex Log 
can now save thousands of 
dollars per well. Let the man 
from Welex show you. 


A Division of Halliburton Company 


General Offices: 1728 Old Spanish Trail, Houston, Texas 








The Most Efficient, High Pressure Valve Ever Made 
W-K-M BALANCED STEM GATE VALVE 












The W-K-M Balanced Stem Gate Valve, built to con highest-pressure wells has made W-K-M Gate Valves 
trol well pressures up to 20,000 psi, uses the unique the standard of excellence the world around. Futher- 
and proved parallel-expanding gate principle. A more, as added proof, this valve successfully com- 
balancing stem permits easy spin-open, spin-shut pleted ‘‘tests more severe than ever attempted on 
operation. Turning the handwheel exerts tremendous similar equipment’? by an independent laboratory. 
ealing force at both upstream and downstream For full information send for bulletin WP 1157 and 
seats with positive mechanical sealing in both open a copy of ‘‘The Crookston Report.’ ... P. O. Box 
and closed positior Superior performance on 2117, Houston 1, Texas. 


When So Much Depends on a Valve...Specify W-K-M. 














W-K-M DIVISION 
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FIGURE 2—Map shows Standard-Vacuum Oil Company development blocks in 
south Sumatra. New 10-inch pipe line to carry Radja field gas to proposed govern- 
ment fertilizer plant near Palembang is expected to parallel existing crude oil lines. 


the first stage (690 psi) solution gas 
separator of the Radja field crude oil 
processing station. Except for a small 
amount of production for gas injec- 


Talane Akar field, the 


been shut in 


tion into the 


elisa limestone has 
since its discovery. 
The crude oil 
) 


provide about 28 percent of the total 


separator gas will 


required with most of the remaindet 
being taken from the Telisa alone 


with lesser amounts from various 
other gas reservoirs in the field. At 
the end of 1960. onlv one well was 


producing from the Telisa as a source 
of injection gas. Three additional 


wells were to be drilled and some 


workovers performed before the 


lelisa and the other gas reservoirs 


are able to fulfill then portion of the 
fertilizer plant gas commitment. 


Both the crude oil 


and 


separatol Gas 
Telisa gas contain large quanti- 
ties of natural gasoline. Telisa gas. 
alter being stripped in a high pres- 
sure separator, will be joined with the 
crude oil separator gas for further 
stripping and drying. 

lwo were con- 


processes being 


AUGUST 1, 1961 


WORLD OIL 


sidered for natural gas recovery and 
dehydration. One is the ammonia ab- 
sorption refrigeration system in which 
F, drop- 
ping out the gasoline and water. The 


the gas is chilled to about 0 


other is the short cycle dry dessicant 
system in which gasoline and water 
are adsorbed onto dry dessicant beads 
which are then processed for liquid 
recovery. Either process would be 
feasible. The liquid recovered from 
the Telisa gas separator and one of 
these two processes will then be stabil- 
ized for storage and introduction into 
the crude stream. 


Pipe line facilities. As shown on the 
Figure 2). 60 


miles of 10-inch pipe must be laid by 


general area map 
Stanvac to transport gas from Radja 
to the fertilizer plant. An entrance 
pressure of about 300 psi is calculated 
to be sufficient for delivery of a max- 
imum daily rate of 15 million cubic 
feet and a rate of 12 


MMefd. 


The new gas line was expected to 


minimum 


follow the route of crude oil lines 
which connect Stanvac’s south Suma- 
tran producing fields with the Sungei 
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20,000 PSI 
Controlled by W-K-M 


Balanced Stem Valves 


The cutaway illustration below illus- 
trates how W-K-M Balanced Stem Valve 
gives positive finger-tip control of high 
pressures. The balancing stem at the 
bottom balances out the direct stem 
thrust inherent in most valves, resulting 
in the easiest possible operation. No 
other high pressure valve provides such 


positive control over seating pressure. 








W-K-M DIVISION 
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Gerong refinery near Palembang 
Where the line is to be laid along 
river banks, existing dikes will be 


used with the line supported above 


ground on concrete skids over “H” 
type pipe driven supports 


Three rive! crossings will be re- 
quired: The Lematang which is 330 
feet across, the Ogan 1,120 feet and 


the Musi (1.370 feet 


Crossing wWlil use e@> 


Che Lematang 
tra strong pipe 
whi h wil] be coated and wood 


sheathed and buried in both banks of 


the river. Extra strong pipe will 


] 
AlsO 


be used in the Ogan and Musi cross- 


_ 


ngs but will be tape-coated and 





























sheathed in concrete. The pipe will 
be buried in both river banks and, in 
the Musi crossing, will also be buried 


in the river bottom. 


How the project developed. On 
February 20, 1959, a contract was 
signed by which Stanvac will supply 
13.7 million cubic feet of gas per day 
from Radja field to a fertilizer plant 
at Palembang. 

The plant is important to the In- 
donesian government and to Stanva 
for two reasons. First, it will supply 
100,000 tons per year of urea ferti- 
lize. which iS badly needed by Indo- 


nesia to increase output of food and 





ECONOMY e@ SERVICE @ SAFETY 


There’s no danger of over-buying when you 


specify W. C. 
for the Norris line is a complete line . . 


Norris Well Head Equipment, 


. with a 


wide range of tubing and casing heads engi- 
neered to meet your actual needs. Norris heads 


offer you high selectivity ... 


true economy 


without sacrificing design, service or safety. 
You can buy with confidence when you buy 
Norris. Write for prices and complete literature 


today! 


BUY FROM YOUR NORRIS DISTRIBUTOR 


W. C. NORRIS DIVISION 


WORRIS 
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Falls, Salem, Casper, Farmington 
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export crops. Step-up of local food 
production will decrease and (possi- 
bly) eventually eliminate present food 
imports which are a drain on the In- 
donesian economy. 

Second, by using the Radja gas to 
make urea, the government will in- 
troduce the first petrochemical unit 
to be installed in the country. Con- 
sidering the oil producing capacity of 
Indonesia and its oil and eas reserves 
both discovered and probable) the 
Palembang plant may well lead the 
way to increased local utilization of 
these reserves in the manufacture of 
other needed petrochemicals. 

Indonesia has a severe balance of 
payments problem. Any profitably 
operated local manufacturing enter- 
prise will yield substantial benefits to 
the country due to decreased reliance 
on imports. 

The fertilizer plant project results 
from the coordinated efforts of many 





About 
the 
Author 


. 





H. P. Dunn is a petroleum engi- 
neer with Standard-Vacuum Oil 
Company. He received his degree 
in petroleum engineering from the 
Colorado School of Mines in 1953. 
His oil industry experience in the 
field has been with Stanvac in In- 
donesia. Dunn completed a year’s 
special assignment at Stanvac’s in- 
ternational headquarters at White 
Plains, N.Y., during the latter part 
of 1960, before returning to field 
work in Sumatra. 











diverse international organizations to 
build a much-needed manufacturing 
enterprise in a basically underdevel- 
oped country. A loan was secured by 
the Indonesian government from the 
Export-Import Bank. A contract was 
signed with Stanvac and negotiations 
were being conducted to select a con- 
tractor to build the plant and train 
operators. 

It is hoped that the Palembang fer- 
tilizer plant will be ready to receive 
vas late in 1962 or early in 1963. Gas 
line construction will probably begin 
during the latter part of 1961. 


—The End 
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Just one call is necessary for entire 
completion: equipment, the dependable Layne 
gravel packing service, and an 
assurance of maximum, trouble-free 





: completion jobs available. For 


tie ‘ , -~ = composite 
specifications, write or call TTT CATALOG 


| THE LAYNE & BOWLER CO. 


production. All products and 
accessories adapted for slim hole 






SEE OUR CATALOG 


information on prices and 


3's Fe 


OR SEND FOR A COPY 


BOX 15274, HOUSTON 20, ORchard 2-7561 


Grovel Packing, Screens, Packers, Guide Plugs & Nipples, Setshoes & Valves, Service Tools 
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2” regular port vaives 
Proved in critical off 


ODECO's ten well pro 
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With Flow Characteristics Superior 
to Plug Valves. 


Tnough reduced to a compact 1438” over 
opening for ideal flow characteristics. 6 
Regular Port Valves feature field proved Gro 
Seal-“O”-Ring® 
mary, positive metal-to-metal seal backed | 


system that provides a Pp 


by o-rings to assure bubble-tight closing. Ar 
because G-6 valves never need lubrication 


are eliminated. Designed for flow lines, tu 
ing and casing heads, wing valve and mar 
fold services. 2” size in ASA 900, 1,500 ar 
API 3,000#, 5,000# wog. 


GR 
GROVE VALVE AND REGULATOR COMPA 


a subsidiary of Walworth 
6529 Hollis Street, Oakland 8, California 
Offices throughout the U. S. and in Western Cané 


height, new Grove G-6 valves provide a rourg 


sealing compounds, these maintenance cos# 









NRO 


, 









OVE VALVES 

















erior 


sing. Ar 
ication 
nce Cos 
ines, tu 





and marg 
1,500 ar 


J i 








COMPA 


lifornia 
tern Cane 


Rocky Mountain Association of 
Geologists Field Conference, 
Denver. 

7. § Alberta Society of Petroleum 


Geologists and Geological Associa- 


tion of Canada Convention, 
Calgary, Alta. 

Louisiana-Arkansas Division of Mid- 
Continent Oil & Gas Association 
Thirty-ninth Annual Member- 
ship Meeting, Roosevelt Hotel, 
New Orleans. 

National Petroleum Association, 
Annual Meeting, Traymore Hotel, 
Atlantic City, N.J 

AIEE Annual Electrical Conference 
on the Petroleum Industry, 
Jung Hotel, New Orleans. 

20 API Executive Committee of the 

Board of Directors, Greenbrier 
Hotel, White Sulphur Springs, 
W. Va. 


13-15 


13-15 


17-20 


24-26 Empire State Petroleum Association 
Fall Meeting, Sagamore, Lake 
George, N.Y. 

24-27 ASME, Petroleum Mechanical 


Engineering Conference, Hotel 
Muehlbach, Kansas City, Mo. 
25-27 Texas Mid-Continent Oil & Gas 
Association Forty-second Annual 
Meeting, Texas Hotel, Fort Worth. 
Corrosion Short Course, Sponsored 
by Central Oklahoma Section of 
NACE and University of 
Oklahoma, University of Okla- 
homa, Norman. 


4— 6 AAODC Twenty-First Annual Meeting, 


Rice Hotel, Houston. 

4- 6 ASME, Process Industries Conference, 
Shamrock-Hilton Hotel, Houston. 

4— 6 NACE Western Regional Conference 
Benson Hotel, Portland, Ore. 

8-11 SPE of AIME Thirty-sixth Annual 
Fall Meeting, Memorial 
Auditorium, Dallas. 

9-11 NACE North Central Regional Con- 
ference, Chase Park Plaza Hotel, 
St. Louis, Mo. 


15-17. National Association of Oil 
Equipment Jobbers Eleventh 
Annual Convention and Trade 
Show, Mayflower Hotel, 
Washington, D.C. 

18-20 Sixteenth Annual Convention of the 
Rocky Mountain Oil & Gas 
Association 

18-21 AAPG, Mid-Continent Regional 
Semi-Annual Meeting, Amarillo, 
Texas. 

18-21 AAPG Pacific Section Regional 
Meeting, Los Angeles. 

23-26 | The Metallurgical Society of AIME 
Fall Meeting, Pick Fort Shelby 
Hotel, Detroit. 

23-27 ASM Metal Show, Cobo Hall, Detroit. 

24-27 | NACE South Central Region Con- 
ference and Exhibition, Shamrock- 
Hilton Hotel, Houston. 

25-27 | Association of Geological Societies, 
Gulf Coast Section Annual 
Meeting, San Antonio, Texas. 

29-31 | Independent Petroleum Association 
of America, Annual Meeting, 
Shamrock-Hilton Hotel, Houston. 

Nov. 


i- 3 AAPG, Southwestern Federation of 
Geological Societies, 4th Annual 
Meeting, El Paso. 

2. 3 | SPE of AIME, 32nd Annual Cali- 
fornia Regional Meeting 
Hacienda Motel, Bakersfield, 

2 4 | Geological Society of America 
Annual Meeting, Cincinnati. 


5 9 | SEG Annual Meeting, Denver. 
13.15 API 4ist Annual Meeting, Conrad 
Hilton Hotel, Chicago. 
15 API Board of Directors, Conrad 
Hilton Hotel, Chicago. 
26 ASME Winter Annual Meeting, 
thru Statler-Hilton Hote!, New York. 
ec. ] 
< NACE Southeast Region Conference, 
ec. 1 


Key Biscayne Hotel, Miami. _ 


Nomad’s Chapter monthly meeting: Los Angeles, 
second Wednesday, Biltmore Hotel, Wallace A. 
Sawdon, Secretary. Houston, second Monday, Ka- 
han’s, Elbert T. Walker, Secretary. Dallas-Ft. 
North, first Monday, Greater Dallas Club, Hank 
Vavis, Secretary. Tulsa, Hotel Tulsa, Gilbert 
Swift, Secretary. New York, first Monday, Hotel 
Biltmore, Jesse E. Hickman, Secretary 
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Can an oil executive ia So plan to fly Air 


enjoy it in Paris? Vu- 
furellement! The joie 
de vivre of Paris is in- 
escapable. Continental 
breakfast at your ho- 
tel, café au lait,a morning stroll 
on the Champs-Elysées. An aft- 
ernoon at the Louvre, a walk 
along the Seine, a visit to Notre- 
Dame. An evening at the Lido 
or the Folies-Bergére. Even a 
weekend in Paris will change 
vour whole outlook on life! 

If you’re just passing through 
on your way to a business or 
professional meeting in Africa 
or the Middle East, why not 
spend a few days in Paris? A 
round-trip ticket New York to 
Tel Aviv, for example (only 
$740.60 on 17-day Economy 
Kixeursion Fare effective Octo- 
ber 1), entitles you to stop over 
in Paris, London, Rome and 
many other key cities along the 
way at no extra fare! 


Vie en 
Rose” Frenchcuisine, French 


For more data on advertised products, use cards, last page. 


France Jet on your 
next business or vaca- 


tion trip overseas. The 


service and Continen- 
tal atmosphere make you feel 
you’re in Europe the moment 
you step aboard. Departures 
from New York, Chicago, Los 
Angeles to Paris and 213 cities 
around the world. For informa- 
tion on special events, profes- 
sional meetings, vacations .and 
tours, see your Travel Agent 
or send the coupon below. 


AIR:FRANCE JET 


WORLD'S LARGEST AIRLINE 
FIRST _IN WORLD-WIDE PASSENGER, EXPERIENCE 


Air France, 683 Fifth Ave., N. Y. 22 


r 
Gentlemen: Please send me the fol- | 
lowing: 0 Free “Coming Events in | 
Europe and Around the World” 
Booklet. 0) Jet-Away Holiday Kit | 
(complete low-cost vacation tours). | 
C1) Extra Cities at No Extra Fare. | 

| 
| 
| 
| 


Name—___ = —_— acca 


Address. os 


a state... 
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PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 


4. C. Kinley 
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Co, 
Licensees 
ABILENE, TEX. — Eng. Serv., Inc...OR 2-8655 
ANDREWS, TEX 
John Kuykendalt Wireline Service Co...bA 3-4303 
BAKERSFIELD, CALIF.—Archer-Reed...FA 5-4203 
BAY CITY, TEX. —Jj. P. Graham Gi 5-4526 


TE 2- aaa TE 8-485! 


BEAUMONT, TEX.—Camco 
BURAS, LA.—Cameco, inc. OL 7-9492, OL 7-9974 
CASPER, ~ omne— Camece, Ine......... 23 7-3855 
Cc. A. Wh bhdeeans wake 23 3-5264 
CORPUS CHRISTI, TEX. 

Sh Cisesccesteoes .TU 3-9371, TU 4-4462 

Tolle, Inc........ Se gccccgcesosecnse TE 5-5367 
FARMINGTON, N. M.—B & R, Ine.. .DA 5-2393 

Camco, Inc. .DA 5-7134 
FULLETON, CALIFORNIA— Dyna. Log.. .LA 6-1184 
GLENDIVE, MONTANA—C. . White... EM 5-3833 
HOBBS, N. M.—Horne Serv. Co: EX 3-5396 
HOUMA, LA.—Camco, Inc....UP 3-7330, UP 2-3804 

Klein Deco Wire Line ....UP 2-4337 
HOUSTON—Long Line Prod. Control .GR 3-5739 

Mid- te: Well Serv. ....RE 4-4337 
KERMIT, TEX — Kuykendall Wireline... .JU 6-4538 

Mid-We setere Well Serv. seus ant eie 
LAFAYET LA.—Camco CE 5-3124, CE 5-6687 
LIBERAL, an. —Rainbo Serv. Co....... MA 4.3598 
MIDLAND, TEXAS—Luccous Serv MU 2-8311 
NEW IBERIA, LA.—Cardinal Wireline...EM 4-5165 

Klein Deco-Wire Line EM 4-047! 
ODESSA, TEXAS—Kuykendall Wireline FE 7-7210 
OKLAHOMA CITY, OKLAHO 

Rainbo ee Co. ‘ ME A-2131, ME 4-0105 
PETTUS 

Eddie Jones eng Co. Pettus |6-Beeville rt ¢- 1218 
VICTORIA, TEX ae Ine. Hi 3-925! 
WICHITA FALLS, TEXA 

Eads Eng. Serv., Inc. ; 776-0931 
WILLISTON, N. D.—C. ° White... GR 3- 6555 
EDMONTON, ALBERTA, “CANADA 

Camco, Ltd. GE 9-3641, GE 9-3124 
VENEZUELA: 

Anamio Anzoategui—A-Z epoert. S.A 

Maracaibo—A-Z Export, S.A ...-. 6982-3480 

Puerto La Cruz—A-Z Export, S.A....... 86-332 


Anzoategul W. L. Service. 


. 24-358 










Your industry at work 





A monthly roundup of items of interest 
about people, companies and associations 








Tidewater Employes Study Reservoir Engineering 

Tidewater engineering personnel from production districts across the United States 
and Canada recently completed a three-week reservoir engineering school. Emphasis 
was on the industry’s increasing attention to supplemental energy drives, including 


such techniques as thermal combustion and carbon dioxide injection. 
Tidewater’s Southern Division in Houston and was presented by 


conducted by 


Petroleum Engineering Department faculty members from 











HANDS-ENGLAND OILFIELD EQUIPMENT LTD. 


Works Road, Letchworth, Herts., England 
Telephone: Letchworth 600 Telegrams: Oil, 





Letchworth Cables: 


oilfield 


transporting 
equipment 


OILFIELD TRUCK AND FLOAT 
Thornycroft Sandmaster 252” wheel base Oilfield 
Truck. Hands-England full Oilfield Body. 60,000 
Ib. winch, heavy duty gin poles, winch operated 
gin pole risers and folding SAE king pin. 

Hands-England 75,000 Ib. capacity, tandem axle 
Oilfield Float 300” long and 9’6” wide, folding 
support legs and inverted 36” fifth wheel. 

Truck and Float on Michelin 18.00 x 25. Sahara 
“xX” sand tires. 

OILFIELD FLOAT 

Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 30’0” long and 8’6” wide, folding 
support legs and Inverted 36” fifth wheel. 

Float on (1.00 x 20—14-ply tires. 

OILFIELD TRUCK AND FLOAT 

“eee Constructor 261” wheel base Oilfield 
Truck. 

Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 300” tong and 9’6” wide folding 
support legs and inverted 36” fifth wheel. 

Truck and Float on 14.00 x 20—18-ply tires. 

OILFIELD FLOAT 

Hands-England 25,000 Ib. capacity single axle 
Oilfield Float 240” long and 8’0” wide, folding 
support legs and SAE king pin II. 00" x 20—i2-ply 
tires. Steel stake sides. 


SUPPLIED 
BY 


Oll, Letchworth, England 
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The course was 
A&M College. 


Texas 


Mobil International Realigns 
Operations Into 4 Regions 





Mobil International Oil Company is 
realigning its operations by setting up 
four regions instead of three according to 
Herman J. Schmidt, 
president. 

The new regions 
and regional vice 
presidents are: Inner 
Europe, Curtis M. 

Llaerner: Northern 

and Southeastern 
Europe,Arthu 

Lanckton; Latin 

America and Carib- 

bean, Earl A. Brown, 

Jr., and Mediterra- 

nean and West Af- W. P. Tavoulareas 
rica John C. Dean. 

The regional vice presidents will re- 
port to Rawleigh Warner, Jr., executive 
vice president operations. Robert Siegal, 
also an executive vice president, con- 
tinues responsible for Middle East con- 
cessionary interest, 

William P. Tavoulareas has been 
named vice president for plans and pro- 
grams, a new position. 


Gulf Moves Exploration 
Headquarters to Florida 

Gulf Oil Corporation has moved the 
headquarters of its newly named West- 
ern Hemisphere Exploration Division, 
formerly known as the New York Ex- 
1961 
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Save drilling dollars . . 


_with Baroid’s complet 


e family of oil mud products 


Baroid Oil Mud solves 
water-sensitive pay sand problem 


A Baroid Oil Mud containing _INVERMUL*, 
PETROTONE** and DURATONE** was re- 
cently used successfully to prevent water damage 
to productive oil sands in the Inglewood Field, 
Los Angeles County, California. 

The water-sensitive formations and high 
bottom-hole temperatures encountered had pre- 
viously prevented completing below 7,500 feet 
without water damage. These difficulties were 
attributed to formation damage by the filtrate 
from conventional water muds. 

The well was spudded and 16” casing set 
at 550 feet. An AQUAGEL*-caustic soda- 
CARBONOX* emulsion mud was used to drill 
to 3,000 feet—1034” casing set. The AQUAGEL- 
CARBONOX mud was treated with TRIMULSO* 
and used to drill to 7,400 feet. At 7,400 feet the 
oil-in-water-emulsion mud was displaced with a 
pre-mixed Baroid Oil Mud containing INVER- 
MUL and DURATONE. No difficulty was en- 
countered during the displacement. Water mud 


Gi17 





incorporated into the oil mud did not alter its 
flow properties. 

PETROTONE (2 lb/bbl) was used to treat 
this oil mud to eliminate the possibility of any 
settling of BAROID* at the high bottom-hole 
temperature. 

DURATONE controlled filtration at 0.0 to 
0.5 ml, all oil. This control insured against filtrate 
damage to formations. 

Baroid Oil Muds, product of Baroid research 
and engineering, saves your drilling dollars and 
keeps your drilling program on schedule. For 
more information on the unique properties and 
flexibility of Baroid Oil Muds write for Product 
Data Sheets. 


CONTINUOUS 
RESEARCH 


MODERN 


BAROID DIVISION NATIONAL LEAD COMPANY 
MAIN OFFICE: P. O. BOX 1675, HOUSTON 1, TEXAS 


BAROID--Still Pioneering Drilling Mud Research + Engineering «+ Marketing 





*INVERMUL, emulsifier; AQUAGEL, bentonite; BAROID, weight material; CARBONOX, thinner; TRIMULSO, surfactant; are Registered Trade- 


marks of Baroid Division National Lead Company. 


**PETROTONE, suspending agent, and DURATONE, filtration stabilizer, are Trademarks of Baroid Division National Lead Company. 
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Baroid Field Report: Los Angeles County, California. This case history exemplifies the application 
of one type of a Baroid Oil Mud used to solve this particular problem. 
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ploration Division, to Coral Gables, Fla a 2 
| ! nin m r 
| he transfer was to increase operating 
efficiency in its Latin American opera- 
lions 
According to T. A. Kibby. division Herman P. Pressler, Jr., vice president ing, highway traffic, and communica- 
| manager, tl move will permit closet for public relations, Humble Oil & Re- tions. 
i nl fining Co., has announced the following 
and faster liaison with exploration opera Walter G. Beach has been appointed 


tions in Central and South American SS!gnments in the Houston office: 


head of the publications and information 
ountries where Gulf is now active. In 


Edward Littlejohn has been appointed 


; distribution section. 
manager of the public relations depart- 


iddition to exploration activities in Pan- 
ima, Peru, Costa Rica, British Honduras ment. 
Assisting Littlejohn will be five key 


Jay H. Rose has been appointed head 


ind the Bahamas, Gulf has recently of the press relations and special writing 


made an oil discovery in Bolivia and is advisory and supervisory personnel. projects section. 


irrently drilling two additional wildcat A. B. Penny has been appointed publi » c . 
wells iieitimia ailuieds John P. Shannon has been appointed 
. : head of the general public relations 
Twenty-six employes were transferred George A. Lloyd, has been appointed . 
7 services section 


to Florida head of the section on citizenship train- 

G. A. Mabry has been appointed publi 
relations manager of Humble Oil & Re- 
fining Company's Southwest Region. At 
the same time, R. R. Thompson was ap- 
pointed research coordinator in the Re- 
search Department in the company’s 
Houston headquarters 


Thomas S. Gates, chairman of the Ex- J 
ecutive Committee of Morgan Guaranty 
Trust Co. of New York, has been elected 
a member of the board of directors of 
Cities Service Co. 





- 








2 S. Gates 


C. A. Herter, Jr. 





Christian A. Herter, Jr., will join 
Socony Mobil Oil Company, Inc., in 
September. He will advise the company 
on government relations and the state, 
federal and international levels. 


P. M. Konkel, assistant chief geologist 
, : for The Ohio Oil Company at its 
Giant 8 axle, 4 track, 2 engine production headquarters — in 


TRANSPORTER, 20,000 Ib. payload. 


MODEL RN 200 domesth 


Findlay, Ohio, has become division geol- 
ogist in the newly expanded Tulsa Pro- 





Nodwell ingenuity delivers exploration and construction duction Division. 


equipment to any work site - at less cost per ton mile! “Go Theo N. Law, eXE utive vice president 

and founder of Falcon Seaboard Drilling 
Company, has been elected to the new 
position of chairman of the board of 
directors, serving as chief executive 
officer of the company. Other elections 
include C. W. Aleorn, executive vice 
president in charge of the Gulf Coast 


Everywhere Tracks” conquer every obstacle of terrain and 
weather to successfully keep the job “on schedule”. 


® VERSATILITY: #* MOBILITY: 
Range of 7 models In muskeg, snow and rugged 
® CAPACITY: terrain. Ground bearing pres- 
One to Ten Tons sure 2 p.s.i., fully loaded. 


BROCHURE ON 


Robin-Nodwell Mfg. Ltd. 
50th Ave. & Ist St. S.W. 
Calgary, Alberta 





operations, elected to the new position 
of vice chairman of the board of direc- 


REQUEST TO: tors, and J. L. Stauss, executive vice 


president at the firm’s general offices in 
Tulsa, was elected president. 


Kenneth A. Scott has been appointed 

















CAPITAL CONSTRUCTION EQUIPMENT LTD. 
67 FRID STREET 
HAMILTON, ONTARIO 

LAURION EQUIPMENT LTD. 


S300 FERRIER STREET 
MONTREAL. QUEBEC 


KANE EQUIPMENT LIMITED 


7Ot HENRY AVENUE 
WINNIPEG, MANITOBA 


THE CARRINGTON COMPANY 
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manager of Intelligence in the Com- 
mercial Development Division of Sun 
Oil Company’s Research and Engineer- 
ing Department. Scott will be respon- 
sible for advance information and evalu- 
ations of developments in science and 
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Write to: 


Rockwell Manufacturing Company 
93-H N. Lexington Ave., 
Pittsburgh 8, Pa. 

Canadian Valve Licensee: 
Peacock Brothers, Ltd. 

Box 1040, Montreal, Quebec 
Rockwell International, S.A. 

81 Rue de la Servette 

Geneva, Switzerland 





acts fast: There are times when a valve must shut 

® off NOW! That's why you'll find Rockwell: 
Nordstrom valves in critical operations everywhere. With their smooth, 
fast quarter turn action and positive shut-off they're man’s best 


friend in an emergency. It makes a lot of sense to use these same 
Rockwell-Nordstrom valves in all services—they cost no more. We'll 





be happy to send you complete information. 


ROCKWELL- Nordstrom VALVES 


another fine product by & 


ROCKWELL 











Please send me Bulletin V-217. 
Bh aca 

Company 

Street 


City Zone State 










































boosting 
diesel 


Here are seven good reasons why 
the Paxman ‘Vega’ air-cooled diesel 
cuts costs for the drilling contractor : 


* Less initial cost, by elimination of 


radiator and accessories. 


* No water supply problems. 


* 


No freezing problems. 


* Constant top performance and 


dependability—whether operating 


in the tropics or the Arctic. 
* Light and easily transportable. 
* Low maintenance. 


* Long Life. 


And now, the ‘VEGA’ is 
factory-engineered into three standard 


packaged units for specific power "ad 


requirements in the oilfields. 


a 





VEGA 








air-cooled diesels 22.6100... 


These advanced-design diesels are backed by the world-wide Paxman after-sales 
service which means men and spares whenever and wherever you want them. 


DAVEY, PAXMAN & CO. LTD., COLCHESTER, ENGLAND 


PO 9 





a member of the[ RUSTON |Group 
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Men in the industry 





technology from government and in- 
dustrial sources. At the same time, John 
H. McWilliams was elected assistant sec- 


retary of Sun Oil. 


John H. Atwood has 
joined Global Marine 
Exploration Com- 
pany to represent 
the company in the 
Gulf Coast area. Be- 
fore joining Global 
Marine, Atwood was 
supervising all of 
Sohio Petroleum 
Company's drilling 
operations, both for- 
eign and domestic. 
Atwood will  head- 
quarter in’ Houston 
and be Gulf Coast 
firm. 


Walter D. Floersheimer and William H. 
Gregory, Jr., have been elected directors 
of Siboney-Caribbean Petroleum Com- 
pany. Other directors re-elected were: 
George Z. Fencil, W. H. Garbade, W. F. 
Styler, Jerome F. Tegeler and Graham 
Walker. 





John H. Atwood 


manager for the 


W. A. Bramlette, formerly assistant 
manager of Humble Oil & Refining 
Company’s Exploration Department in 
the company’s Central Region in Tulsa, 
has become coordinator of special 
studies. W. M. Rust, Jr., formerly as- 
sistant chief geophysicist in the South- 
west Region, has become coordinator of 
department services. 


W. J. Zeman L. G. Minter 


William J. Zeman has been elected vice 
president and general counsel and a 
member of the executive committee of 
Phillips Petroleum Company. Lloyd G. 
Minter was elected general attorney. 
Zeman succeeds Rayburn L. Foster who 
has retired, and Minter succeeds Zeman. 


Dr. William E. Bradley, director of re- 
search for Union Oil Company of Cali- 
fornia, has been elected a vice president 
of the company. Dr. Bradley will con- 
tinue to direct research. 


E. L. Smith, district landman at Mid- 
land, Texas, has succeeded the retired 
Carl W. Krouse as Houston Division 
landman for The Ohio Oil Company. 


Ross H. Faulkner has joined Mobil Oil 
Company as acquisitions advisor to the 
vice president for exploration and _pro- 
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T/IT 


5 ten iain Anand med 
JUT PREVENTERS 


| GE SHAMAAE SM 
[DONO [WESTIE 0 IT SIMPLIFIES RAM CHANGES! 


E “SWING-OPEN” DOORS IN SHAFFER UNITS 


.assure quick, easy access to the ram compartments when- 
ever desired. Moreover, with Shaffer design it is not necessary 
to break hydraulic lines to open the gates...no fluid is lost... 
and there’s no risk of inadvertently leaving a line “open” (or 
not properly re-connecting the fittings). 

Simply unbolt and swing open the doors. Change rams. 
Close and bolt the doors shut again. It’s that simple! 

And the safety and convenience of “Swing-Open” door de- 
sign is just one of the many “plus” advantages built into every 
Shaffer Blowout Preventer! 


THERE’S A SHAFFER BLOWOUT PREVENTER 
FOR YOUR PARTICULAR REQUIREMENT! 


TYPE B AND TYPE E PREVENTERS are the units selected for 
most drilling applications. Type B has non-rising Locking 
Shafts for maximum compactness ...Type E has rising Lock- 
ing Shafts for quick indication of ram position. 


TYPE XHP PREVENTERS are ideal where extra-high well pres- 
sures are a problem. Each XHP unit is individually tested to 
15,000 PSI Working Pressure in 7'16” Bore Size... to 10,000 
PSI Working Pressure in 9” and 11” Bore Sizes. 


TYPE LWS PREVENTERS combine lightweight with adequate 
pressure rating for a wide range of applications. LWS units 
Weigh approximately half as much as other Preventers of 
comparable size! 

The above Preventers (except Type XHP) are available 
in choice of Double units (two Preventers unitized into one 
compact body for maximum space-saving) —or Single units. 

See your nearest Shaffer representative for complete details. 
Or write direct! 


WMG AM 






oo 


































SHAFFER TYPE XHP AND TYPE LWS PREVENTERS FEATURE 
END-OPENING DOORS FOR RAM CHANGES 
¥ OTHER SALIENT SHAFFER ADVANTAGES 


.. and still others 
your Shaffer 


& Positive ‘In-Line’ 
Power Drive! 






| 
| 
B@ Space-Saving Compactness! | representative 
mB Self-Cleaning Ram | will gladly 
Compartments! | explain to you! 
m Completely Enclosed l 
Construction! 
= | 


Jb 


\OF OIL TOOL 


LEADERSHIP 


v «FISHING pene 
natura, Avene — cota 
24 Crean, hoe a Boulevord 
vote Box 546 
e Box 7 788 
Bo* 827 


‘‘Floating’’ Ram Design! 
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ducing, with headquarters in New York 
Faulkner f 


producing properti 


will “ASSIST cquisition oO 


A. K. Haggard, superintendent of op- 
BBM Drilling Company, 
; 


Houston. has been made a director of 


eratLrons ! 


the firm 


Dr. Albert W. Musgrave, computer de 
a Mobil Oil Company 
named the 196] 


School of 


signer and now 
geophysicist, has been 
recipient of the Colorado 


Mines van Diest Gold Medal. 


William G. McKnight, Jr., general 
partner, Eastman Dillon, Union Securi- 
ties & Co., New York. has been elected 

the board of directors of 


lidewater 
Oil Company. 


G. B. Burris has been appointed vic 

president and Tene! | manager of Ray 

Smith Drilling Company, Dallas and 
~ I y; 


Midland, Texas 


Scott A. Murray has 
1 appointed exec- 
tive vice president 
International 


Drilling Company, 


‘ and | he 
Hague Murray will 


headquartered = in 





Scott A. 


Murray 


V. G. Harrison has been named man- 
zer of Shell Oil Company’s Industrial 
Relations on the West Coas 


A. F. Smith. Harrison will he 
in Los Angeles 


SLIC ¢ eeding 


adqu irtel 


V. E. Schermerhorn has been appointed 
of the newly established West- 


SuUpervisol 


ern District Crude Oil Supply office of 

The Standard Oil Company (Ohio), 
eated in Oklahoma City 

J. R. Kyle, chief of foreign geophysical 

operations, Humble Oil & Refining 


Company, Tulsa, has been appointed to 
the Humble headquart rs exploration 
staff in Houston, headed by Merrill W. 
Hass, vice president, and under the direc- 


ion of W. M. Rust, Jr. 


district 
The 


has been named 


oe rhe IST 
Ohio Oil 


assistant 


Donald W. 
Ih Midland. 
Company, 
division 


Houston 


Franklin, 
Texas, for 
geologist for the company’s 


Production Division 


president of First National 
Worth, has been named 
bank’s Ojul and 


Ed Fizer, vic: 
Bank of Fort 
manager of the 


Department. 


Gras 


E. Raymond Corey has been elected to 
the board of Helmerich & 
Payne, Inc. 


direc tors ot 
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QO. A. Melvin W. M. Koehler 


Houston District NACE 
Announces New Officers 


QO. A. Melvin, consulting engineer, 
Carboline Company, Houston, has been 
elected chairman olf 
the National Asso- 
clation of Corrosion 
Engineers, Houston 
District. Other of- 
ficers elected were 


Benton Russell, pres- 
ident of Russell & 
Sharpe, Inc., vice 
chairman, and W. M 
Koehler, senior engi- 
neer, Humble Oil & 
Refining Company, 
Houston, secretarv- 


2 


Benton Russell 


treasurer. 


J. T. Adams Named to ASME 


Oil and Gas Power Committee 

Joseph T. Adams has been appointed 
to the Executive Committee of the Oil 
and Gas Power Division of The American 
of Mechanical Engineers. Form- 
Executive Com- 


Society 
erly an associate to the 
mittee, Adams serve in his new 
capacity for a five-year term. 


will 


Houston Geologists 
Announce New Officers 


| he Houston Ci olovi al Sor 1ety has an- 


nounced new officers for the 1961-1962 
term. Those elected include: G. C. 
Hardin, Jr., president; Benjamin T. Sim- 
mons, first vice president; E. H. Rain- 
water, second vice president; Lewis J. 
Hubka, Jr.. secretary; Cecil R. Rives, 
treasurer. W. R. Canada and W. F. Cooke, 
Jr., were elected to the advisory com- 


mitte . 


Lafayette Geological Society 
Names New 196] Officers 


The Lafayette Geological Society, La- 
fayette, La., recently named new officers. 
They are: Frank W. Harrison, Jr., con- 
sulting geologist, president; Jay Howell, 
Petroleum, Inc., vice president; Stuart 
Hastings, Phillips Petroleum Company, 
secretary, and D. C. (Dave) Archer, 
W.W.F. Oil Corporation, treasurer. 

Executive committee members include 
S. A. Spencer, Phillips Petroleum Com- 
pany, past president; James W. Sheller, 
State Exploration Company, and C. E. 
Gene) Whipp, Trunkline Gas Company. 
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Well Log Analysts 
Elect New Officers 

The Society of Professional Well Log 
elected a new slate ot 
Blackburn, 


Company 


Analysts has 
officers with i. H. 
Mid-Continent Oilul 
president 
Other 
Owen, 


Sunravy- 
named 


include: J. D 
Phillips Company, 
vice president- Technology; E. S. Griffith, 
Sinclair Oil & Gas Company, vice pres- 
ident-Membership; A. V. Messineo, At- 
lantic Refining Company, vice president- 
Public Relations; C. R. Glanville, Jersey 
Production Research Company, 
tary-treasurer; Dr. Floyd L. Cash, Ar- 
lington State College, editor, and H 
Guyod, consultant, Houston, and R. J 
Jones, consultant, Casper, Wvo., elected 


( lec ted 
Petroleum 


offic ers 


secre- 


members-at-large 


Herschel Martin Heads 


Petroleum Accountants 

Herschel C. Martin has 
president of the Petroleum 
Society of Dallas. 
Martin is controller, 
officer and director 
f companies in the 
Dallas office of Wra- 


ther Interests 


been elec ted 


Accountants 


Other new officers 
are: Lionel E. Gilly, 
Producing Properties, 
president; 
Merlin E. Wiemers, 
Creslenn Oil 0... 
secretary; W. J. 


Inc.. vice 





Westerlage, Th \t- H. C. Martin 
lantic Refining Co., 
treasurer, and E. S. McLaughlin, Jr., 


assistant treasurer. 


Sun Oil Co., 


J. P. Jones Re-Elected 
President of PGCOA 


J. Paul Jones has been unanimously 
re-elected president and executive man- 
ager of the Pennsvlvania Grade Crude 
Oil Association. Karney R. Cochran, 
Bradley Producing Corp., was re-elected 
first vice president and A. C. Simmons 
was re-ele¢ ted second vice president. 


Howells Named Chairman of 
Canadian Petroleum Association 
Dr. W. C. Howells, 


Limited, was named 
Canadian Petroleum 
of Governors at the 


‘Texaco Canada 
chairman of the 
Association Board 


annual meeting 


held recently in Calgary. D. B. Fur- 
long, Producers Pipelines Ltd.., Regina, 
was elected first vice chairman, and 
W.D.C. Mackenzie, Imperial Oil Lim- 


chairman. 


ited, was named second vice 
The 1961 Board of Directors also 
were elected. They in lude A. F. Bex k, 


Canadian Export Gas & Oil Ltd.; S. F. 
Bird, Mobil Oil of Canada, Ltd.; G. E. 
Dunlap, Sun Oil Company; A. E. Feld- 
meyer, Canadian Superior Oil Company; 
Furlong; K. H. Gibson, Pacific Petroleums 
Ltd.; C. Hay, Royalite Oil Company 
Limited: Howells; G. L. Knox, The 
California Standard Company; Macken- 
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For both contractor and company, the blue ink on a complete 
Drilling Recorder chart helps put more “black” ink on the 
books. Today’s competitive conditions demand maximum effi- 
ciency, in drilling, in supervision, in analyzing structures 
drilled. 

On a single chart, Totco’s 3-pen Drilling Recorder gives 
accurate, directly comparable data for penetration, weight in 
suspension, and torque or pump pressure. Only Totco “tells 


the hole story” so clearly, accurately and completely... C od A ad T VO U re 
minute by minute . . . foot by foot. 
IN USE ON OVER 300 DRILLING RIGS 
In over two years of field service, the Totco Drilling Recorder WW AY T O 
has been thoroughly proved. On the Totco chart every move- 
ment of the brake...every change in weight is recorded per- 
mitting a detailed analysis of the time required for every 
operation. You can see weight on bottom at a glance. A torque i Ni C ie ad A Ss a D 
record pinpoints tight spots or locked cones giving you a warn- 
ing of possible trouble. Or, in lieu of torque, pump pressure 
may be recorded. 

One driller, for éxample, noted on his chart that pump Load RO e ’ TS 
pressure gradually was dropping though pump operation 
had not changed. He pulled the string, found a hole in the 
pipe that soon would have caused a twist-off, saved anywhere 
from one to fifty thousand dollars in fishing costs.* 

Totco Drilling Recorders are available throughout most of 
the United States and Canada on daily rental or term lease. 


Sold outright for export. Get complete data; write for Tech- 
nical Bulletin. 



















* An actual case. Details on request. 


DRILLING 
RECORDER 





TECHNICAL OIL TOOL CORPORATION 
1057 No. La Brea Avenue, Los Angeles 38, Calif. » OLdfield 4-1763 


Manufacturers of Precision Instruments since 1929 
EXCLUSIVE DISTRIBUTORS: 
California: The Republic Supply 
Co. of California — Domestic: The 
Continental-Emsco Company, a 
division of Youngstown Sheet & 
Tube Company — Canada: Oil Well 
Supply Division, United States 
Steel Corporation — Export: Lucey 
Export Corp., New York City 


gg ee 
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zie; A. M. McLachlin, Shell Oil Com- a , 

pany of Canada, Limited, Regina; F. C. Suppliers notes 
Osment, Pan American Petroleum Corp- 
oration; G. T. Pearson, Hudson’s Bay 





Oil & Gas Company. Limited: W. ] Walter J. Greer, vice president and direc- Billy E. Wright as field representative 
< ras ompa . all eas ° 40 > Ss . : 4 of ; 
. ' se -erins Andrews, ‘Texas. 
Powell, The British American Limited, ‘2 of research and aa rama of in Andrews, I 
Regina; E. W. Scott, Union Oil Com- Welex, Inc., has been named chairman ; _ 
pany of California, and D. M. Tyerman, and chief executive officer of Welex Pat Childs has been named vice presi- 
dent in charge of sales for the Harold 


McPherson, Leslie & ‘Tyerman, Regina. Electronics Corporation and elected vice B C hilds j f 
president of the Halliburton Company, rown Company. Childs is a graduate © 


South Central NACE shee slain eenseciadlon, Texas A&M. 
To Meet in Houston 

South Central Region of the National 
Association of Corrosion Engineers will 


Edward W. Metters and Curtis T. Deehr 
have been appointed by U.S. Steel’s Oil 
Well Supply Division as city representa- 


hold its 1961 Conference and Exhibition , 

October 24-27 in Houston’s Shamrock  Uves in Los Angeles. Other new appoint- 
Hilton Hotel. Information on the exhi- ments include James C. Dendy as assist- 
bition can be obtained from NACE, ant district engineer, production equip- 


1061 M&M Building, Houston ment, located in Shreveport, La., and 


SLASH SECONDARY 

RECOVERY COSTS 
Drill fewer injection 
wells... Eliminate 
multiple strings 





Pat Childs David J. Gent 


David J. Gent is in charge of the new 
district sales office opened in Dallas by 
Hardy-Griflin Engineering Corp. 


Thomas Tefertiller has been appointed 
district manager of the Oil Tool Di- 
vision of Chicago Pneumatic’s Oklahoma 
' District. 


Camco invites you to save thousands of dollars 
in secondary recovery costs by drilling fewer 
injection wells and eliminating extra tubing 
required for concentric and multiple strings. 
Deplete multiple zones by selective waterflood 
injection from a single tubing string with 


M™ : 
Camco MMW 
Waterflood ¥ 
Jack Mershon has been named area 
sales manager for C-B/Southern’s Mid- 
Mandrels Continent District. Maintaining offices in 
Mershon’s 








John A. Malsi has been appointed Cen- 
tral Region resale sales manager of 
Worthington Corporation, succeeding 
F. J. Reardon, who transferred to the 
company’s Construction Equipment 
Division as Eastern Zone manager. 











— Tulsa, area includes the 
Install Camco MMW Mandrel opposite each Mountain States, West Central States 
zone. Sidepocket design of Mandrel permits and Western Canada. 
installation and removal of equipment by wire- 
| line and leaves tubing bore unobstructed. “7 Anthony J. Ormsby has been appointed 
Isolate zones with packers. Determine injec- secretary-treasurer of W. C. Norris 
tion rates by spinner survey and inject into A ' Division, Dover 
selected zones through Camco RCS-1 Circu- ' ' Corporation of Tulsa. 





lating Valves. Prior to joining W. 
C. Norris, Ormsby 


To alter flow rate to any zone, change valve 
was associated with 


choke bean size. Blank off any zone with a 
Camco CEV Equalizing Valve. Camco Check the accounting firm 
Valve prevents back-flow feed between zones. of Ormsby and 


Up to 9 zones have been simultaneously water- Ormsby in Toronto, 


flooded from a single tubing string with Camco MMW 
MMW Mandrels at far less cost than that of AANDR 
conventional waterflood injection. Get full 
information from your Camco representative 

or write 


Can. During this as- 
sociation he also 
served as a consult- 
ant to the Energy 
Board of the Domin- 
ion of Canada. 





A. J. Ormsby 








“PRODUCING _ 
PETROLEUM Louis Early has been appointed a sales- 
PROGRESS” service representative by Oijul Center 


| Tool Company at Odessa, Texas. He 


| was previously a warehouseman for 


i 
i 
| O-C-T at Shreveport, La. 
CAMCO, INCORPORATED | 
shina ? | Douglas M. Smith has been appointed 
w 








marketing manager of the Mechanical 
Goods Division of United States Rubber 
Company. 


CAMCO, LIMITED, Belfast, U.K. - CAMCO DE MEXICO, S.A., Mexico, D.F. 
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EASY WRENCHING 
FAST MAKE-UP 
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CLEAN/OVER-ALL PROTECTION a a = 
Capitol count down 


n- — INSURES NO FAILURES! 





yu 
VMN 
Hin 





ng A union is more than a fitting. Installed, it is a refinery... 
a skyscraper ... an atomic-energy plant! Continued operation 
depends on it. 


And you can count on Capitol forged steel unions... 
d. because they give you 4-way service insurance. 


in (1) Leak-proof connections assured because Capitol unions 
| POSITIVE SEATING have more threads, accurately cut and double-checked according 
to Army-Navy gauging practice. Both hand-tight and pressure- 
tight threads are checked, two operations instead of the one 
ed required for American Standard gauging. The extra threads 
ris mean on-the-job assurance of tight installations. (2) Positive 
seating because each union is individually pressure-tested. (3) 
Clean/over-all protection, each male and female part completely 
phosphate coated; each nut electro-zinc plated. (4) Easy 
wrenching/faster make-up because all three parts have a definite 

octagon shape. 

You get all 4 important advantages at no extra cost when 
you specify CAPITOL forged steel unions . . . one of the full- 
line of Army-Navy gauged forged steel fittings. Now more than 
one million in service ,.. and not a single failure. 

LEAK-PROOF CONNECTIONS CAPITOL MANUFACTURING CO., 
Division of Harsco Corporation, Columbus, Ohio. 











ed 
al 
er SOLD ONLY THROUGH 
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‘Take The Wear 


in your sucker red pumps 






iT COSTS 
YOU LESS 
THAT WAY 


y MARTIN RUBBER & 
DUCK RINGS give excellent 
life in dirty abrasive fluids 
high or low gravity 
much or little water , 
shallow or deep wells. They 
last for 
pumping 


rings cost comparatively little. 
| MARTIN PLUNGER BOD- 
IES, precision grooved, drilled 


and threaded (no underneath 
fluid passage), usually last for 


years in the easier 


wells. Replacement 


years. Tube or barrel costs are 
often cut in half. 

, The replaceable SYNTHET- 
IC RUBBER GUIDES in MAR- 


TIN CAGES last longer than 
any metal, and the cushioning 







of the ball increases your ball 
& seat life. Results are often 
(Patent No. 






truly amazing. 
2,591,174) 










Write for our new catalog 
or see it in the Composite 
(24th Edition). All prod- 
ucts sold thru supply com- 
panies. 


JOHN N. MARTIN 


WManupacturer 


9 W. BRADY STREET © TULSA, OKLAHOMA 
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BJ Service Engineers Meet 

Top BJ Service field and lab engineers held their semiannual meeting in Arling- 
ton, Texas, to exchange information about newest techniques in downhole servicing 
of oil and gas wells. Attending were (standing, left to right): M. B. Riordan, vice 
president engineering and development; E. M. Cloughly, J. A. Karelitz, J. J. Davis, 


G. L. White, C. H. Mohr, V. 





C. White and FE. C. Kendall; (sitting, left to right): 


J. W. Latham, S. A. Maley and J. L. Buster. 


Robert B. Hill has been appointed well- 
head sales supervisor for the Southern 
Region and Robert H. Caldwell for the 
Northern Region of The National Sup- 
ply Division, Armco Steel Corporation. 
C. L. Griffin, formerly general sales man- 
ager of the Oil Tool Division of Chicago 
Pneumatic, has been named general man- 
ager of that division. Griffin will con- 
tinue his close supervision of the sales 
activities as well as other phases of the 
Oil Tool Division operations 


James E. Grady has been named division 
manager at Tulsa for Welex, a Division 
of Halliburton Company. Also, George 
Harcourt replaces Grady at Dallas as 


area sates Manacel 


R. L. Armstrong has been named area 
manager of the Rocky Mountain Area 
of the Oil Well Supply Division of U.S. 
Steel Corporation. Also, William Mis- 
kimins has been named store manager- 
Dallas: William A. Slo- 
combe appointed manager-tubular sales, 


Calgary, Alta: W. A. Weir, named vic« 


store products, 


president-sales, located in Dallas; M. F. 
Hazel, named executive vice president, 
headquartering In Dallas, and James E. 


Chenault, | # named area manager, lo- 
cated in Calgary 


W. Kelso Woodward has been appointed 
to the position of manager-sales admin- 
istration of Axelson-Garrett, Division of 
U.S. Industries, Inc. 

Michael C. Malloy has been recently ap 
pointed Western Divisional sales mana- 
ger, Lubricated Plug Valve 


Walworth Company. 


Division for 


Frank , House has been appointed sales 
service manager at Bucyrus-Erie Com- 
pany. In his new position, House will be 
in charge of field” service, parts sales, 
dragline bucket sales, sales promotion 


and claims 


WORLD OIL 


Ellis E. Branson has been appointed 
sales representative in the tri-state area 
of Illinois, Kentucky and Indiana for 
Bradord Motor Works. Branson will 


office in Fairfield, Ill 


J. (Tiger) Hood has been elected presi- 
dent of Tube Process Corporation. Hood 
has 24 vears experience in the drilling 
and production phase of the oil industry. 
He is a member of AIME, API and 
rIPRO. 


H. H. Rainey has been appointed as as- 
sistant to C. M. Moore, Jr., Eastern 
Hemisphere vice president of Geophysi- 
cal Service, Inc., the exploration sub- 
sidiary of Texas Instruments Incorpor- 
ated. 


L. V. Page, salesman for Jones & Laugh- 
lin Supply Division at Casper, Wyo., has 
been transferred to Rock Springs, Wyo. 
Other personnel reassigned are J. B. 
Knauth, salesman at Liberal, Kan., as- 
signed to the Oklahoma City sales office: 
H. R. Long, formerly store 
Brookhaven. Miss.. has been assigned as 
salesman at Natchez, Miss.: Louis G. Me- 
Knight, sales trainee at the Perry, Okla., 
store, has been promoted to salesman 
there; John J. Joyce, sales trainee, Hobbs, 
N.M., is now a salesman, and Raymond 
R. Brown, sales trainee at Houma, La.., 
has been promoted to salesman and as- 


signed to Liberal, Kan. 


Alex W. Francis, Jr., vic: 
director of National Tank Company, has 
been elected president, succeeding Jay 
P. Walker, founder and president of Na- 
tional since 1926. Walker will) remain 
chairman of the board. Judson D. Lowd 
succeeds C. G. Wells as executive presi- 
dent. Wells was elected vice chairman 
of the board and chief executive ofhce1 
Brian A. Cooper has been 
regional manager of sales for The Na- 
tional Supply Company, Limited. 


manager at 


president and 


appointed 
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SEM BYTOM 


Demand Careful Equipment Investment 


These three new Ajax Full Dollar Value 
Single Engine Compressor Units have been 
designed to help you buy closer to your 
actual needs with a reasonable margin of 
power reserve. 




















DPC-60 — 60-HP 
DPC-80 — 80-HP 
DPC-115 — 115-HP 





Equipment investment costs are more crit- 
ical today than ever before. 


Let Ajax engineers work with you to deter- 
mine your real needs and minimum invest- 
ment for maximum returns from equipment 1H WE W ove 


and equipment investment. 


ENGINE-COMPRESSOR 
UNIT 


Send for detailed technical specifications 
brochure today. 





IRON WORKS — corry, PENNSYLVANIA 
Oil Field Distributors 

@ The National Supply Co. — Pittsburgh, Pennsylvania 

@ Bethlehem Steel Co. — Supply Division, Tulsa, Oklahoma 


AJAX 







AJAX... also 
builders of 


ENGINES PUMPS @ Mid-Continent Supply Co. — Fort Worth, Texas 
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PICLASSIFIED ADVERTISING 


RATES: Regular Classified (undisplayed) set 
in this size type: 20 cents per word. Minimum 
charge $4. Blind box address in our care counts 
six words teplies forwarded without charge. 
Display Classified ads, set in suitably larger 
type with ruled border, $13.50 per column inch. 
Ten percent discount for two or more insertions 
of same copy in consecutive issues. All Classi- 
fled ads payable in advance, Copy deadline: 
Twelfth of month preceeding date of issue. 
Send copy and checks to: Trading Post Classi- 
fied Section, World Oil, P. O. Box 2608, Houston 
1 Texas 





EQUIPMENT WANTED 





WANTED 


8” and 10” new surplus steel 
pipe couplings, 8 thd., with or with- 
out dutchmen, any quantity, any 
area. Immediate inspection & prompt 
trucks. Write, 


used or 


pickup with our own 
wire or phone collect: 


GEORGE BARBER 
VALLEY STEEL PRODUCTS CO. 
5901 S. Lamar DALLAS 15, Texas 
PHONE COLLECT: HA 8-130] 





HELP WANTED 





Reservoir Engineers 


The Operating Companies of the Oil 
Consortium in IRAN have openings 
for qualified Reservoir Engineers 
possessing not less than 8 years post- 
graduate Petroleum Engineering ex- 
perience, the last 5 of which should 
have been devoted to spec ialized res- 
ervoir engineering functions. 

Salary, $13,550-$16,000 net after 
income tax. Biennial 72 days home 
vacations plus travel time, housing 
families may accompany. 
held in confidence, 


available, 
Replies will be 


write: 


Box 518-H 
RADIO CITY STATION 
NEW YORK 19, N. Y. 











FOR SALE 





® 100,000 acres of Ohio and West Virginia Oil 
and Gas Leases in Appalachian Basin Area for 
immediate sale in the multi-million acre lease 
play scattered in and through major companies’ 
holdings, specializing in 50 to 60 thousand acre 
blocks. David Law, 716 Union Trust Building, 
Parkersburg, West Virginia. 





Manuscripts Wanted 


Have you written a book you would 
like to have published? Do you have 
an idea or an outline that you would 
like to talk over with a publisher? 
Gulf Publishing Company, publishers 
of World Oil, Petroleum Refiner and 
Pipe Line Industry magazines, and 
numerous technical books, is actively 
seeking trade and technical manu- 
scripts for publication by its rapidly 
expanding Book Division. For further 
information write to Manager, Book 
Publishing, Gulf Publishing Company, 
P. O. Box 2608, Houston 1, Texas. 
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Jim Milsted has been appointed sales 
engineer for the Oil Tools Department 
of Avondale Shipyards, Inc.’s Harvey 
“Quick Repair’ Yard. Milsted’s new 
position with Avondale Oil Tools will 


take him to Houma, Leeville, Morgan 
City and Venice, La., but most of his 
time will be spent in the vicinity of 


New Orleans. 


Kenneth F. Williamson has been named 
vice president and 
product manager- 
valves for Grove 
Valve and Regulator 
Company, subsidiary 
of Walworth Com- 
pany. Prior to his 
new appointment, 
Williamson was as- 
sistant sales manager 
for the Oakland, 
Calif., headquartered 
company. Williamson 
will remain based at 
Oakland. 





K. F. Williamson 


Wm. G. (Bill) Rudd has joined Bovaird 
Supply Company as tubular sales man- 
ager, a newly created position. Rudd will 
headquarter in Bovaird’s general offices 
in Tulsa. He will direct the sales of all 
tubular products throughout the com- 
pany’s 28 offices and stores in Oklahoma, 
Colorado, Illinois, Kansas, Louisiana, 
Mississippi, New Mexico and Texas. 


Plastic Applicators Opens 


New Plant and Laboratories 
Plastic Applicators, Inc., 
opened a new Houston-area office and 


recently 


laboratories bringing to a total of four 


plants located in Houston, Odessa, Texas, 
Harvey and Morgan City, La. 

Major activity of Plastic Applicators is 
applying corrosion and paraffin-resistant 
plastic coatings to oil field pipe. In addi- 
tion, the firm has separately operated 
divisions that provide other services and 
products. These divisions include Pipe 
Inspectors Division, which inspects new 
and used tubular goods; Rubber Appli- 
cators Division, manufacturers of molded 
rubber products and applies rubber tank 
linings; Plastronics Division, producers of 
electronic products and instrumentation 
and provides engineering consulting serv- 
ices, and Cementcap Division, which ap- 
plies internal cement linings to oil field 
pipe. 





BUSINESS SERVICE 





® FINANCIAL—Investment Banking Houses and 
Underwriters reached. Confidential, You can 
send the details of your proposition direct or 
thru your attorney to Consultant 817-51st Street, 
Brooklyn, N. =. 





SITUATIONS WANTED 





®Sacramento Valley 
geologist. Experienced 
tion, subsurface 
World Oil, Box 226-W, 


(California) exploration 
all phases gas explora- 
(major company). 
Houston, Texas. 


geology 


WORLD OIL 





Philip D. Arterburn (left) and A. C. 
Allyn (right) announced change in con- 
trol of Eastman Oil Well Survey Co. 


Artnell Co. Acquires 
Control of Eastman 


Artnell Company, Chicago, has ac- 
quired control of the Eastman Oil Well 
Survey Co. The announcement was 
made recently by A. C. Allyn, president 
of Artnell, and Philip D. Arterburn, 
Eastman president. Arterburn remains as 
president of Eastman. Eastman’s head- 
quarters will remain in Denver. 


Atlas Bradford Purchases 
Jeddy D. Nixon Company 


The Atlas Bradford Company has 
bought out Jeddy D. Nixon Co., Inc., in 
Houston. In making the announcement 
last month, Atlas Bradford President 
Donald W. Mackie, Jr., also said two of 
the Atlas Bradford divisions—Hardy- 
Griffin Engineering Corp. and Atlas Pipe, 
Inc.—are consolidating their manufac- 
turing plants. 

The Nixon firm was acquired from 
Jeddy D. Nixon, Sr., owner of the com- 
pany and developer of the Pump 
Through sucker rods 


Baash-Ross Division Opens 


Rental-Service Locations 

The Baash-Ross Division of Joy Manu- 
facturing Company recently opened two 
new rental and service locations. One 
in Wooster, Ohio, and the second in 
Edmonton, Alta. 

A. J. (Gene) Heath has been named 
in charge of the operation in Ohio. As- 
sisting Heath are Hubert (Buck) Hasler, 
Jr., and Lester Davis, warehouseman. 
The three men moved from the Indiana, 
Pa., office which has been closed. 

In Canada, Ross Himmelreich has 
joined the Baash-Ross Division to head 
the company’s new rental and _ service 
location there. 


HOMCO Opens 2 New 


East Texas Locations 

The Houston Oil Field Material Com- 
pany, Inc. announces the opening of two 
new locations in East Texas. The new fa- 
cilities are at Frankston and Longview. 

A full line of fishing and cutting tools 
are maintained as well as oil well rental 
equipment such as drill pipe, drill col- 
lars, kellys and blowout preventers. 
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Visco Squeeze Treatment Chemicals 
Designed to Fit Varying Well Conditions 


Corrosion Control Lasts, 
Costs Less with New 
Visco Formulas, Methods 


Squeeze treatment in producing wells contin- 
ues to grow in importance as an economical, 
long-term method of obtaining effective corro- 
sion control. It is simply the pressure injection 
of corrosion inhibitor chemical into the pro- 
ducing formation, from which it is released in 
approximate proportion to produced fluid vol- 
ume over a period of time—anywhere from two 
to sixteen months. 

Visco has found squeeze treating of sufficient 
interest to producers to justify development of 
specialized chemicals and techniques to permit 
most effective use of the method. 

















PRODUCING 
FORMATION 




















Squeeze technique forces chemical corrosion inhibitor into 
formation around well bottom. Chemical is carried back 
with produced fluid. The excellent film persistency of Visco 
squeeze treating chemicals assures long-lasting, low-cost 
well protection. 


Effects of Formation 
Producing formation composition, porosity per- 
meability and position can have an important 
bearing on the success of squeeze treatment 
corrosion control ...They are important con- 
siderations in the development of special Visco 
formulas for this purpose. 


Determining Chemical Type 
As with any operation affecting producing for- 
mations, experience is the most dependable 
guide. Chances are great that the conditions 
you have in your area have been closely paral- 
leled by other Visco squeeze treating experi- 
ence. Further, Visco Formulas such as 
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Visco’s P. H. Mallette, Product Manager for Corrosion Control 
Chemicals, discusses factors considered important in assuring 
effective squeeze treatment. 


new 939, 956, and 990, were developed to 
broaden the effectiveness of corrosion control 
with squeeze treatment, and so are a big help 
in pinpointing the best chemical and method 
to apply to specific well characteristics. 


Field Experience 

Squeeze treating can offer some substantial 
cost and time advantages for effective corro- 
sion control in many types of producing wells 
... BUT, probably more than any other treat- 
ing method, squeeze treatment demands skill 
and experience, as well as effective chemicals, 
to assure success. No one is better equipped 
than Visco... we firmly believe no one else 
can do as well for you. 


Help, Now 
Visco action toward being useful in your ac- 
tivities is as close as your phone—and nearly 
as quick as picking it up. Your move. 


VISCO PRODUCTS COMPANY 


Incorporated 
A subsidiary of Nalco Chemical Company 
P.O. Box 87 
Deutsche Nalco-Chemie, G.m.b.H., Frankfort, Germany 
Nalco Italiana, S_p.A., Rome, Italy 
Nalco de Mexico, S.A. de C.V., Mexico, D. F., Mexico 


Nalco de Venezuela, C.A., Caracas, Venezuela 

4 
N41, @::: Serving the Oil Industry through 
Practical Applied Science 
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Sugar Land, Texas 
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WORTH 
LOOKING 





Get the facts about — 


WINCHMOBILE 


Before you buy get the facts on light 


weight...low cost...long life Wilson 
Winchmobile with the cross mounted 
engine which saves moving parts and 


increases hp to the drum by 20%! 


WILSON MFG. CO., INC. 


Wichita Falls, Texas @ The Home of RED IRON 





COPS . oe pe RO 
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Slush Pumps 3000’ to 25000’ tee Rigs 
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but this 
eventful 


“Mostly 
promises to be a 
day.” 


it’s dull routine, 
fairly 
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A Wabbit Called Peter 
A new Bible teachet 
knowledge of her three-y 
Who was Paul? Silence 
Who was Matthew? Silence. 
Who was Moses? Silence. 
Who was Peter? 
After a 
raised his hand 
wabbit?” 


was testing tl 


ear-old 


( 


class 


bov timidly 


“Wasn't he a 


pause, a littl 


and asked, 


Come Clean, Now 
“Why didn’t you _ the robbery at 
asked 


vou suspect 


once?” an insurance agent 
“Didn't 


when you came 


a woman 
claimant. something 
and discovered all 


and the 


home 
the drawers opened contents 
scattered?” 


“Not 


mv husband 


really,” she 


replied, “I thought 
looking for a 


was clean 


shirt. 


Clever, These Camels 


We read somewhere that 5.000 camels 


a vear are used to make paint brushes 
It's remarkable what they can teach 
animals to do these days? 
Such Is Wife! 

“I take my wife every place but 


she always finds her way back!” 


That’s Politics 
Protesting I wouldn't vote for 

Peter himself. 

were St. Peter, 


Citizen 
vou if you were St 
Candidate: If I 


wouldnt be in my 


vou 
district. 


Bedtime Story 
6-vear-old: “Me 


slept with daddy last 


night.” 
Teacher (correcting “No, I slept with 
daddy last night.” 
6-vear-old: “Then you must’ve come in 
after I went to bed.” 
last page. 
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SQUEAKS 


From the Bull Wheel 


Quite Contrary 
Mary had a little lamb 
Some champagne and dessert 
Then gave the guy a bum address 
Che dirty little flirt 


Some Sport! 
Then there's the 
favorite 


Savs his 
through the 


fellow who 


sport is. fishing 


ce for olives 


CUT STUCK 

SAND LINES 
INSIDE 
TUBING 






KINLEY 
SAND LINE 
CUTTER 


J. C. KINLEY CO., Licensees 


ABILENE, TEXAS 


Eads Engineering Services, Inc.. ...--OR 2-8655 

Dunnam Service & Equipment Co.. ...OR 2-533! 
BAY CITY, TEXAS—4J. P. Graham........Cl 5-4526 
CASPER, WYOMING—C. A. White. a 3-5264 
FULLERTON, CALIFORNIA—Dyna-Log. LA 6-1184 
GLENDIVE, MONTANA— C. A. White....EM 5-3833 
HOBBS, NEW MEXICO 

Horne Well Service Co......... 3-5396 
KILGORE, TEXAS 

Davis-Kemp Tool Co., Inc ieee tc 
LIBERAL, KANSAS—Rainbo Service... Main 4-3598 
LINDSAY, OKLAHOMA 

Rainbo Service ae PL 6-2530 
MIDLAND, Liye 4 

Luccous Service & Eqpt. MU 2-831! 
NATCHEZ, MISSISSIPPI 

Davis- Kemp Tool Co., Inc. ee ..2-3021 
NEW IBERIA, LOUISIANA. 

Klein-Deco Wire Line Service....... EM 9-6632 
one saons CITY, OKLAHOMA 

ainbo Service Co.. .... ME 4-2131, ME 4-0105 

STERLING. COLORAD a 

Cable Drilling, Lavy & Well Serv. Co...LA 2-476! 
VIDALIA, LOUISIA 

Davis-Kemp Tool — Inc.. ED 6-4224 
WHITTIER, CALIFORNIA 

Kline Wire Line Co.. OX 3-273! 


WICHITA FALLS, TEXAS 

Eads Engineering Services, Inc a 766-093! 
WILLISTON. N. DAKOTA 

2. eee GR 3-6555 








SECONDARY RECOVERY 


STEPHENS ENGINEERING 


bh, a? 
CwiTaA raucs, 





RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 


EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 


FIELD SUPERVISION 
Phone 723-2167 
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HARDEST 
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VMIADE! 


OVER QO” OF PENETRATION IN HARD BEREA SANDSTONE 


Two, more powerful, deeper penetrating Glass Jet 
Units are now available from McCullough. They are 
the improved 25-gram Standard Casing Glass Jets to 
perforate 4” OD casing and larger and the improved 
35-gram Super Casing Glass Jets for 5” OD casing 
and larger. Both are run in flexible Steel Strip Carriers. 
In tests conducted in standard Berea Sandstone tar- 
gets, penetration for each size was greater than ever 
before achieved —more than 9” in these very hard 
targets and with excellent well flow index. 
\M[cCullough Glass Jets are the only expendable jet 
charges that are relatively junk free. When fired they 
disintegrate into a harmless powder of silicon and 
lime. No carrots are formed. Fragments of junk, usually 
issociated with other expendable jet perforators, are 
eliminated. The Steel Strip Carrier is removed from 
the well after the gun is fired on the electric wire line. 
For deeper penetration — peak production — use 
improved McCullough Standard or Super Casing Glass 


Jets on your next job 
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t 


The 25-gram Standard Casing Glass Jet is available in 31/4’ 
OD and 334” OD gun diameters. The 35-gram Super Casing 
Glass Jet is furnished in 4 OD and 5” OD diameters. 
Perforators may be any length required to perforate several 
intervals on one run in the well. This is accomplished by leav- 
ing blank sections in the length of carrier where perforating 
is not required. 





Standard Berea Sandstone target perforated by 25-gram 
improved Standard Casing Glass Jet at 1/2" clearance. Average 
penetration of a series of tests —9.312". Average entrance 
hole size — 0.375”. Pressure rating — 20,000 psi. Temperature 
rating — 300°F. 


Mr Callough 


TOOL COMPANY 


Los Angeles * Houston * Edmonton 
Cable Address: MACTOOL 
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services 











New Type Standard Base Piping Assembly 


Fishing Jar A standard 8x20-foot skid-mounted base assembly with 
under-the-floor piping and base fittings for components 


of waterflood plants injecting from 500 to 2,500 bpd is 








This new type of 
i ino i; ° “© - ° . ° +e “et ee sa 
fishing : ” F ” now being fabricated. Size of inividual components can 
bines . - ee be varied to meet specific needs. 
tages of a straight- i 
; Advantages cited include lower cost to user while re- 
pull Hydraulic Jar, 
a straight-pull Me- 
chanical Jar (as 


standby”) and the 


taining flexibility of component selection. Entire unit is 
within road transportation limits. 

Filter assembly, mounted on one end, rests on steel 
controlled releasing cross-members welde do to base. Injec tion pump 1s 
mounted on separate skid, then the whole unit is welded 


action of a positive 
to base platform. (Atlas Bradford Co. 


Safety Joint in the 
event the fish can- 








not be freed and it For more data, circle E2 on postcard 


is desired to release 
the fishing string. 
There is no risk of 
the wrong tool be- 
ing actuated while 
manipulating the 

New Centralizer 


run-in string. Vari- , 
» This new Hyflow Guide is a rod 


ous actions are un- 





der complete con- spring-type centralizer designed to 


trol of operator. provide full fluid circulation. Both 
; end collars are flash welded and made 

Shaffer Tool 
Works. Supple- 
ments data on Pages 
4933-5024, 1960- 


1961 Composite 


without a restictive bead. Designs 
allows a full 360 degree fluid course 
over the outside perimeter of the 








unit. Unit also assits in removing 





: excess hole growth and affords pro- 
Catalog tection to the scratchers. Rod bows 
are made from one continuous rod 
with no ends to pull free. (B & W 
Incorporated. Supplements data on 
Pages 345-352, 1960-1961 Composite 
Catalog). 


For more data, 





circle El on postcard 
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For the Progress of Economy and Civilisation 


new supply systems made of steel tubes are installed 
all over the world. Just as indispensable the steel tube 


has become as structural element. 


During the last fiscal year, PHOENIX-RHEINROHR 
produced approx. 750,000 tons of seamless and welded 


steel tubes for all fields of application. 


Pipe lines of all sizes for water, gas and oil 
Installation tubes 

Oil country pipes 

Boiler and superheater tubes 

Tubes made of special steels 

Precision and cylinder tubes 


Structural tubes 


PHOENIX-RHEINROHR AG 


VEREINIGTE HUTTEN- UND ROHRENWERKE DUSSELDORF 
GERMANY 
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SUPPLY 
STORES 





With the July 1 acquisition of Red 
Supply Co., Inc., Houma, Louisiana, we 
are now better able to serve more peo- 
ple than ever be- 
fore. We are 
happy to an- 
nounce that J. F. 
“Red” Roth joins 
us as District 
Manager in 
charge of all 
Rodman opera- 
tions in South- 
ern Louisiana. 





SUPPLY CO. 


Home Offices P. O. Box 591 
Odessa, Texas 


Serving the general oil supply need since 1935 





SALES 
OFFICES 


For more data on advertised products, use cards, last page 
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New equipment 





New Jet Pipe Cutter 


This new Kirby 
Jet Pipe Cutter has 
been developed for 
cutting popular 
sizes of tubing, drill 
pipe or casing 
where unobstructed 
inside access of the 
tool is possible. 
Cutter is a_non- 
conductor wireline 
operated tool which 
combines maximum 
safety and_ simplic- 
ity of operation 
with clean, uniform 
pipe cutting, with 
maximum flare to 
the pipe OD and 
without damage to 
the surrounding 
casing. (K & G Oil 

¥ Tool and_ Service 

Co., Inc. Supple- 

ments data on 

Pages 3104-3107, 1960-1961 Com- 


posite Catalog ; 


For more data, circle E4 on postcard 





New BHP Equipment 

This electronic instrument will 
measure and record bottom hole pres- 
sure readings at the surface with a 
precision of one part in 20,000. Bot- 
tom-hole pressure readings are 
printed on a paper tape as frequently 
as once every 10 seconds and the 
instrument can remain in the bottom 
of the well for an indefinite period ol 
time. As many as 8,000 individual 
pressure and time measurements can 
be reported for a 24-hour = test 
period, (Petroleum Engineering Serv- 
ice, Inc.). 

For more data, circle E5 on postcard 
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lf it floats, 


G&H Offshore 
Can Tow It... Anytime 


Specialists in Gulf Coast tidelands 
and deep sea towing. All assignments 
handled with speed, safety, efficiency 
and economy. 

With diversified marine experience, 
G & H Offshore operates a modern fleet 
of diesel tugboats. Seasoned, licensed 
seamen are working partners in your 
offshore tow. 

Call us today and let us help you 
plan your next towing job. 





DISPATCHER DAY OR NIGHT PHONE Galveston SO 3-4673 
Galveston Office SO 3-4331 
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| 
a | $ : —m————_ ¢ 
- # and #]/ OFFSHORE TOWING CO., INC. 
al He Ht COASTWISE AND DEEP-SEA TOWING 
ee ae i323 505 U. S. National Bank Building, GALVESTON 
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Operate at “‘Less cost per foot’ 


“Less cost per foot” 


With manufacturing plants throughout the DIAMOND 
world Christensen can design and deliver CHRISTENSE PRODUCTS 
your “engineered” diamond bit, on time, MAIN OFFICE AND PLANT 1937 SOUTH 2nd WEST 


regardless of your job location. SALT LAKE CITY, UTAH 


SERVICE FROM WORLD-WIDE SALES OFFICES AND MANUFACTURING PLANTS 
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MORE 
HOLE 
PER 


DOLLAR 





THE GEODRIL 
MODEL G COMPACT 
AUTOMATIC DRILLING CONTROL 
GIVES YOU: 


e Longer Bit Life 

e Better Coring and Reaming 
e Straighter Hole 

¢ Reduction in Twist-Offs 


SAVES YOU: 


Costly Downtime 
Equipment Wear 

Time to Contract Depth 
Dollars per Day 


Considerable savings to 
the contractor in both time 
and money can be obtained 
through any of these. 

Today’s highly com- 
petitive drilling situation 
makes it essential that the 
optimum drilling rate be 
maintained from grass roots 
to total depth. The Model 
G Geodril Automatic Driller 
provides this assurance 
while maintaining safe, 
reliable control of the brake 
at all times. 

If you want more hole 
per dollar, contact your 
nearby Geolograph Oil Field 
Services Office. Ask for 
Catalog 223. 


GEOLOGRAPH 


OIL FIELD SERVICES 


P.O. Box 1276 
Oklahoma City 1, Okla 





1961 
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New equipment 








New Milling Tool 

A new milling tool is designed to 
mill out a complete section in just 
one trip down hole. Windows of any 
length can be completed in one trip. 
Other features: multiple sets of 
knives; full circulation for fast  re- 
moval of cuttings and effective condi- 
tioning of exposed hole; knives under- 
ream as they mill, and pressure drop 
eives clear indication that casing is 
cut in two. Tools available for milling 
all sizes and weights of casing from 
5-inch, 23z£up to and including 95¢- 
Hunt Tool Co. Supple- 
ments data on Pages 2713-2760 & 
1848A-1848D 1960-1961 Composite 
Catalog. ) 


inch, 60+. 


For more data, circle E6 on postcard 
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Temperature Controller 

This new temperature controller, 
known as the Thermo-Regulator, is 
a glass-metal type controller designed 
to throttle the temperature within a 
vessel at a pre-set point. Models are 
available to provide either pilot or 
direct type control over ranges from 

-100° F to + 650° F or + 650° 
F to 1,000° F, and is available 
with 34 inch or | inch NPT thermo- 
wells. Field proven accuracy plus or 
minus 2°. (Instruments, Inc.). 


For more data, circle E7 on postcard 


For more data on advertised 














No-Wall-Stick 
Drill Collars 
Being eyed by 
the drilling 
industry 


In the past year 

the No-Wall-Stick 

drill collar design 

has proved itself to be 
one of the few major 
improvements in 
drilling equipment 
since the introduction 
of the rock bit. 


ENGINEERING 


ENTERPRISES, 
INCORPORATED 


1200 San Jacinto Bidg. 
Houston 2, Texas 
CA 8-0386 





No-Wall-Stick Dr < 
are available on a 
rental basis or may be 
purchased by the operator 
or drilling contractor. 
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Rotary Oil Tool Company 
HA 


““LOCKOMATIC”’ Expanding 
| 


| Hole-Opener and Section Mill 


| 











Rotary “Lockomatic” ~—— 
Means... e 


ASSURANCE - | 





Positive locking of the cutt 











ters Open, assures a full SN 
gauge hole in formation and NO hen-skinned casing Ce 
in milling a section. Positive unlocking of the cutters. . oS 
, , : 
assures the withdrawal of the tool from the hole 
EFFICIENCY I 
: Rf 
sR 
- | = 
Rotary “Lockomatic™ tools give maximum perform- > 
ance in the hole. with maximum wear and tear on ae 8 
tools and drilling equipment 
pie Rn 
Yoo! a 
PR 2 i RS 
‘ 7 .: 
Lockomatic ; 
Regular Type Look to Rotary “Lockomatic? for the latest and best 
Hole-Opener 
a in expanding tools P 
and : 
Se t+inn MA ; 
| 
SAFETY- | 
‘ 
Our safety slogan tells the story: H 





“ 


The ROTARY OIL TOOL COMPANY “LOCKOMATIC”’ 
Expanding Tools have never been stuck in a hole, 

due to cuttings fouling the mechanism or failure to 
unlock. Rotary’s ‘‘Lockomatic’’ Casing Section Mill will 


NOT hen-skin casing in high angle holes. “Lockomatic” 


WY BL Om Kole), 
(Casing Milling 
Jet Washing 
Cementing) 


A 


Serving the industry over 20 years 
8655 Whitaker Ave., Buena Park, Calif. - LAmbert 6-4621 - Cable ROTOILTOOL 
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Standardize on Burns 
asing Hangers 
and SAVE 
ompletion Costs! 


loday’s allowables make it imperative to reduce the cost 
of oil well completions. Keep up your present drilling 
commitments with less investment per well. 

Use a Burns Casing Hanger! 












Phe displacement of the slip is arranged to distribute the 

load uniformly around the water string, giving the water string 
maximum protection. Suspend on bottom, overlap 100 feet 

in the protective string and cement the overlap. 


ELIMINATE THE HAZARD OF CASING CONTACTING t 
THE WALL OF THE HOLE 


Get a uniform annular space around the casing shoe for i 
cementing in high angle holes by suspending with a double ' 
Slip Burns Casing Hanger. Suspended casing centralizes 
itself and is perfectly aligned with the axis of the hole, in 
tension, free of bends, assuring a good cement job. 

Each slip carries its own load, independently distributing 


the load equally over the entire slip area. 

Circulation grooves milled in the body reduce the 

velocity around the hanger, assuring a better cement job. * 
Cementing the well can be done either before or & 
after the hanger is released. : 
SAFETY: The double-slip Burns Casing Hanger can be set .. = 4 
with the proper stretch on the casing, even though the pipe is = 
frozen, by rotating the running-in string six turns to || ied 4 
the right. This allows the slips to raise against the protective a. a 





string and suspend the frozen casing properly. 


Write today for complete product catalog 


Sold through leading supply houses 


8346 Salt Lake Avenue, Bell, California LUdlow 2-6209 


Branch office: Field service points: 


217 Walker Road Bakersfield, Taft 
Farmington, New Mexico Coalinga, Ventura, 
Santa Maria, Casper 
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Combo Spacer-Cleaner 


This new tool combines features 
of company’s Recipo Wall Cleanet 
and Tubing Spacer into one unit to 
provide improved reciprocating wall 
cleaner and spacer for single or multi- 
ple strings in tubingless completion 
wells. Function of the cleaner is to re- 
move undesirable filter or mud cake 
from wall of the bore hole for better 
Halliburton Co. 
Supplements data on Pages 2301- 
2424, 1960-1961 Composite Catalog 


cement bonding 


For more data, circle E8 on postcard 






Progress Report... 


SONIC PUY 


Two years ago Johnston Testers 
began a comprehensive research 
and development program for the 
Sonic Pump. Field tests defined 

the areas of application and 

were so successful that the pump is 
now considered a proven product. 


The Sonic Pump is presently available for 
tubing depth ranges of 400-4000 feet, and offers 


these major advantages: 


J 


¥ demonstrated ability to pump paraffin, sand, 
mud, gyp and other agents detrimental 


to conventional pumping equipment; 







requires no sucker rods or subsurface pump; 





simplicity of installation; 


minimum lubrication and maintenance; 





flexibility of operation. 





Address 


132 





JOHNSTON TESTERS 


P. 0. Box 98, Houston 1, Texas 
321-50th Avenue S.E.—Calgary, Alberta 


| would like more information regarding application of the Sonic Pump. 
_Title on — 


Company es 
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New literature 


To get your copies, circle key numbers on 
postcard and mail to WORLD OIL 





Hydraulic Fracturing 

Available from Halliburton Com- 
pany is a “Fracplan” brochure which 
discusses an advanced scientific ap- 
proach to the problem of planning 
efficient hydraulic fracturing treat- 
ments. Nomographs, propping agents, 
procedures, capacities and other data 
re discussed. Examples given. 


To get a copy, circle E9 on postcard 


New Cement Additive 

A brochure titled “Silica Flour” has 
been released by Halliburton Com- 
pany. Brochure explains a new addi- 
tive designed to maintain low cement 
permeability and to reduce strength 
retrogression in cementing deep, hot 
wells. Performance data and resume 
of representative field jobs are in- 
cluded. 


To get a copy, circle E10 on postcard 


Sand Control 

Halliburton Company has published 
a brochure titled “Halliburton Meth- 
ods of Sand Control,” 
with five methods for controlling in- 


which deals 


competent or unconsolidated produc- 
ing formations. Both chemical and 
mechanical approaches to sand con- 
trol are discussed. Technical data. 


To get a copy, circle Ell on postcard 


Dowell Foaming Agents 
Dowell Division of The Dow Chem- 
ical Company has recently released a 
two-page product data sheet discuss- 
ing G2 and G4, Dowell foaming 
agents. Data sheet includes informa- 
tion on what they are, what they do, 
where they are used, advantages of 
using foaming agents, their physical 
properties, case histories, packaging 
and availability and their prices. 


To get a copy, circle E12 on postcard 


Auxiliary Drawworks Drive 
Drilling operations with the Na- 
tional Auxiliary Drawworks Drive are 
graphically illustrated and explained 
in Bulletin No. 521, issued by Na- 
tional Supply Division of Armco Steel 
Corporation. Photographs and dia- 
gramatic views also are included. 


To get a copy, circle E13 on postcard 
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Continuous-core drilling rig 


is new oil exploration tool 


Dependable International power helps prove 
continuous-core concept in year of field testing 


Here’s a follow-up report on continuous-core drilling conducted by 
Strato Drill, Inc., Houston, Texas. A year of drilling in a wide variety of 
formations, at depths to 3,000 feet, has shown the new method to be com- 
pletely successful as an aid to the geologist in obtaining more detailed, 
more reliable subsurface information. The prototype drill has proved that 
savings can be expected because of reduced hole size and pump size; also 
less hydraulic pressure, pump volume and pump horsepower are required. 


Economy of operation and reliability of equipment were of prime im- 
portance in this experiment, and it is significant that the driller chose 
International power. Two heavy-duty International V-8’s on Strato’s No. 1 
performed economically and dependably throughout the extensive testing 
period. Your power requirements, too, can be handled with a call to your 
nearby International Engine Distributor or Dealer. He’ll be happy to give 
you full information on any of the 35 models—16.8 to 385 max. hp— 
stripped engines to complete power units. Call him soon! 


Strato Drill’s Rig No. 1 on location in Glasscock County, Texas. Loop over mast is core- 
return tube through which cores are circulated to surface as soon as they are drilled. 
Reverse circulation is the key to the continuous-core method. Fluid is pumped down annulus 
between drill pipe and core tube; it goes out into the open hole just above the bit, then 
rises to surface through core tube. Core segment comes up in ascending fluid as a free 
body, with little mechanical damage. Pipes are rotated by power swivel on mast. 
International engines pump from two mud tanks. One mud is especially formulated to be 
used for drilling fluid. The other, heavier mud, formulated to protect hole walls, is intro- 
duced into the hole annulus, and is also held in reserve for killing a gas blow or controlling 
high pressures. Core recovery has been 100% in most cases. 


INTERNATIONAL’ 





International Harvester Co., 180 North Michigan Ave., Chicago 1, Ill. 
A COMPLETE POWER PACKAGE 
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INCREASE YOUR 
PRODUCTION 


f 





With A 


MILLER 


SAND PUMP 


New literature 





Extreme Line Casing 
The Youngstown Sheet and 
described in a new 


Line casing is 


brochure. Dimensions and_ perform- 
ance properties are clearly described 
in a two-page, easy-to-read chart 


To get a copy, circle E14 on postcard 


| ube 


Company’s orange band Extreme 


Water-Gel Temporary Plug 

A two-page product data sheet is 
available Dowell 
The Dow Chemical Company on its 
Plug 


and 


from Division ot 


new Water-Gel Temporary 


which may be injected before 


between batches of acid in the acidiz- 


ine of wells. 


Miller oe a Bay wage” “—- at To get a copy, circle E16 on postcard 

sizes incivain e new or 

> 8: Slim Holes. 3 OD pump is also 

available in Rod Type pump with 

es 1 1/16” API pin. Miller Sand Pumps 

. are world famous. For fast, easy 
Fr 
' 
7 
J 
7 
7 





Hydraulic Pumping Catalog 

Kobe, Inc., has 
catalog which contains a full descrip- 
Kobe hydraulic 


types of pumping installations-afixed 


Drill Pipe Inspection 


issued a 36-page luboscope Company now offers a 


cleanout, fewer round trips and less 


downtime choose Miller. new two-color, four-page brochure 


SAND PUMP SIZES tion ol systems. Two describing service-induced defects in 


OD—2, 2%, 3, 3%, 4%. 5& 5%, drill pipe and how they are detected 


type and the Kobe Free Pump—are by use of Tuboscope’s Sonoscope and 


Also de- 


fuboscope Analog in- 


ae explained in detail. Pump selection — other inspection services. 


|} 2” pumy tables simplify the ordering of the 


Composite Catalog, Page 3688 


MLLER. 
SIND RTS) 


pon HP 5d De eI 


Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 
Phone OR 7-4884 


scribed is the 


proper pumps. spection for new drill pipe. 


To get a copy, circle E15 on postcard 


Advertisers in this issue 


To get a copy, circle E17 on postcard 








® Dot preceding name of advertiser indicates that detailed data on products and 
services of the firm will be found in current 24th (1960-61) Revision of The 
Composite Catalog of Oil Field Equipment. 
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to get more information on New Equipment reviewed in the editorial columns and 
on products and services advertised in this issue of WORLD OIL: 
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Developing the maximum information from a log- 
ng program depends on having the right log at the 


right time tor the specific conditions of your well. In 
ane-Wells’ wide variety of reliable logging services you 
will find the right tool or combination of tools for 


every hole condition 


For lithology, correlation, bed boundaries, Rt and 
Sw determination, the Electrolog*, Induction Electrolog 
and Minilog*-Caliper are excellent fresh mud tools. In 
} 


salt mud conditions, this information is best developed 


by the Focused Log and the Minifocusedlog* 


All Lane-Wells log headings are prepared in 
accordance with API standards, and film width 
conforms with the same specifications. 





The COMPLETE SERVICE Company 


OPEN HOLE LOGGING COMPLETION LOGGING 
SIDE WALL CORING FORMATION TESTING 
BRIDGING PLUGS 





PERFORATING VIBRO-FRAC 





Lane-Wells has the R/GHT 
logging package for your well 





For porosity, the Dual Spaced Acoustilog*, exclusive 
with Lane-Wells, is outstanding for its aACCUracy and 


correlatibility with other L-W logs 


Many special purpose services are available for infor- 
mation on hole conditions, cement bonding, the presence 
of chlorine, gas-bearing strata, and fluid movement in 


the well bore 


There is a Lane-Wells logging tool to investigate 
every parameter leading to competent formation evalu- 
ation. Ask your L-W representative for a copy of the 
Preferred Logging Program. It shows at a glance the 
correct log or combination ot logs for every situation in 


your particular geographical area 


LANE-WELLS CO. 


- oO BOX 1407 HOUSTON 1, TEXAS 



























aca Ee “SBS eS OSS >So eS Oe 


“<< 


IN THE SHOP 


ON THE ROAD 





‘IN THE FIELD 


eww = wom. ee 


———— 


+ 


vare the precautionary word that 


xpressed at Halliburton as ‘‘BE AWARE 


f the benefits to themselves and their customers of being Safety 
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nscious. Safety signs remind them, safe operations rew 


ifety 7W wds recognize their s ifety conscious endeavors 





